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PREFACE. 



Whkn we reflect on the present state of society^ 
and contemplate the energy employed in draw* 
ing into exercise the various faculties of the 
human mind^ the delight arising from the con^* 
sideration that so much has been achieved^ may 
sometimes lead to the exclamation^ What yet 
remains to be done! To the hasty traveUer the 
spacious building may appear complete; though 
to the attentive examiner many defects will b« 
seen in this edifice^ however grand. 

The love of literature is, it is true, on the 
advance; but the symptoms of superficial at- 
tainments are also prevalent. Education is 
highly prized, but it is too often an education/ 
which excites momentary admiration, withput 
yielding lasting respect, or procuring solid ad^ 
vantage^ 
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To prevent this^ no pains should be spared. 
The selection of popular truths from sciences the 
most profound^ so that with ease they may be 
wrought into the youthful mind^ forms one bar- 
rier agsdnst those temptations to display and 
vanity^ which unavoidably present themselves 
tp the youth of either sex. 

Stimulated by this idea^ I have carefully in- 
quired for all elementary books connected with 
the subject of Astronomy^ afid am obliged to 
confess that I have found but one in all respeots 
calculated to becomie an introduction to this 
sublime science ; and that is the interesting vo^ 
lume of Bonoycastle. Ferguson's work is, in*- 
deed, most valuable; but since Bonnycastle 
appears to have selected much that is important 
from this author, and to have ^ven it a modem 
dress, the advantages of that work are now in 
some degree superseded. 

But, notwithstanding the high merit of Bon* 
nycastk^ his work is too extensive to be com- 
mitted to memory ; and, as it is written in a 
fluent and connected manner, to select detached 
passages would destroy the beauty and consist- 
ency of the whole. The examination of pupils 
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MIBFACB. l^ 

from the contents of this work, in a connected 
series of questions and answers^ at first suggested 
the idea of the benefit that might arise from an 
Astronomical Catechism. 

Intimately connected with one important 
division in astronomy^ is the mythology of the 
heathen world. I have^ therefore^ also collected 
a number of the mythological works, usually 
put into the hands of young people. From the 
publication of Tooke*s Pantheon, to that of Miss 
Hatfield*s delicate, interesting, and recent pro- 
duction, perhaps few have escaped my perusal* 
But since at a very early period of life it 
was my unparalleled happiness to read Mr. 
Bryant's ample and masterly performance, it is 
not wonderful that the facts he has brought 
together, and displayed in his inestimable pages, 
make it obvious to me that another volume is 
yet wanted for the perusal of the youthful in- 
quirer. Grecian fables may indeed be clothed 
most delicately, but they remain fables still. 
It is indispensable, that at an early period of 
life, the fallacy of aU this beauty, of all this 
Grecian vivacity should be seen through, that 
the child should be taught to inquire what is 
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the FOUNDATION on which this pleasing j^uper-^ 
stnictnre stands. Deeply impressed with thiis 
idea^ I have asserted, and I hope proved, that 
the Greeks seized upon a sphere formed ,by other 
hands; relative to more ancient, and more im- 
portant transactions; that they retained the 
constellations on 6or globe, but misapplied or 
tiew-iDodelled historical facts to f heir own fa* 
bolous mythology. Mr. Maurfce*s varied, yet 
unique productions, are trea^tires 6( Inestimable 
worth; but it is obvious, that they are altoj- 
gether unsuitable to be the common dass^bodks 
of young persons at school. The vast iBind va- 
ried quantity of information they contain, the 
consequent bulk of the volumes, and the neces- 
sary expense attending their purchase, plac6 
them on a shelf not to be found in a school 
'girFs library. Therefore^ should this trifling 
production have only the one happy consequence 
of forming in the minds of my pupils the fixed 
resolution of hereafter reading the works of Mr. 
Bryant, and of Mr. Maurice, the end^ in its con- 
secration to their service, will be answered. 
Even within these walls^ a death-blow to infi- 
delity will be given in the mind of each indl- 
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TidnfJ^ who Slakes tl^is one resolve. For to read 
these inestimable works^ and to remain uncon- 
vinced of the divine origin of our holy religion^ 
is impossible ; nor is this most important effect 
achieved by argumentation^ but by an accumu- 
lation of the most astonishing body of evidence^ 
the evidence derived from well-authenticated 

FACTS, 

The dialogue mode of instruction has^. I am 
aware, its disadvantages, as well as conve- 
mencies. Some superfluous language will neces- 
sarily occur, unessential to instruction ; but it 
possesses considerable advantages, in awakening 
the curiosity, and keeping up the attention, of 
the juvenile mind. Should it be thought that 
the Daughter, in the present series of dialogues, 
occasionally discovers in her questions and re- 
plies too much quickness, and too extensive an 
acquaintance with a difficult and intricate 
science ; let it be recollected, that it is better to 
make a small sacrifice of probability, than to 
leave any considerable chasms in the discussion 
of an important subject ; that quickness of at- 
tention and promptitude of reply are, in a great 
degree, the creatures of habit; that the daughtei: 
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in the Dialogues is an ideal personage^ who is 
supposed to have been under regular instruction^ 
affectionately and assiduously imparted^ which 
has combined in the gradual developement^ and 
improvemeht of her mental powers. 

Russell SjuarSf 
Sept. S9, 1818. 



y \ 




9l0tronomtcal Catec|)t0m. 



ERRATA. 

841, — 9 Mid •!» /or dmiter, rtmi^ dimeter. 
380, — 14, >r MBfiD, rco^ sonfiim. 



Astronomy is that branch of natural philo* 
sophy which treats of the heavenly bodies. It 
teaches their magnitudes, motions, distances, 
periods, eclipses, and order. 

But is not this a subject far too complex to 
be rendered interesting to me, or to any one so 
jfoungaslamf' 

Before we proceed one step, I will promise 
to require no more than that ordinary measure 
of attention, which must be rendered to any art, 
or science, in which you would excel. With this 
measure of attention I cannot dispense; but 
having this, I am sure you will be so charmed 
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with the fascinating and important character of 
the facts I have to communicate^ that before the 
period of your education is completed, you will 
request me to add a companion to this solitary 
volume. 

But still is this not a science in which a vast 
multitude of mathematical calculations are ne^ 
cessary ? 

In an attention to plane or pure astronomy^ 
which includes only the determination of the 
magnitudes, distances, and the orbits of the 
heavenly bodies, such calculations are indis- 
pensably necessary; but in those interesting 
facts, in those capital truths, which I shall lay 
before yov, such calculations are not necessary^ 

Is astronomy y then, a science so comprehend 
sive, that it may be divided into several parts? 

Into three parts it may certainly be divided ; 
viz. into plane, physical, and historical. 

Fou have told me what I am to understand 
by plane or pure astronomy: will you inform me 
what is meant by physical astronomy ? 

Physical astronomy comprehends the invest 
tigation and the iexplanation of the causes of 
the motions of the heavenly bodies ; so that, 
while in pure astronomy, discoveries are made 
by observations on the apparent magnitudes 
arid motions of the heavenly bodies, in- physical 
astronomy those principles and laws of motion^ 
by which bodies on and near the earth are go- 
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y^nifed, are appfied to the other bodies in the 
system. 

This isf rather more than lean comprehend; 
but as these are subjects , to which I am not at 
present to attend^ I doubt not but the division 
reservedf&r me will be much more simple, Majf 
I inquire what I am to understand by the his^ 
tbrical part of astronomy ? 

You will find^ that under this general title 
I shall direct your attention to the rise and 
progress of this science, to its uses, to some 
interesting particulars respecting the sun, the 
earth, and the moon, to the planets, their satel^ 
lltes, tb cometsr, to the starry heavens, and to 
Che constellations in general : and I cannot ex- 
press to you the anxiety I feel, that this branch 
of science may early occupy your most serious 
attentioti. 

Bkt why are you particularly anxious, that 
I should be well acquainted with this part of 
astronomy? 

So many are its uses, that I Will give you a 
distinct chapter on that subject ; but I have an 
object dearer to my heart than reputation, or 
health, or station, or life : it is, that believing 
you live in a wicked world, you may also admit 
that there is in this world an entire remedy, a 
complete antidote for all the sorrows, for all the 
miseries, for all the wickedness, that exist, 
lliis remedy, this antidote^ is the Bible ; I wish 
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you^ therefore, to have recourse to it as the great 
physician^ as the pearl of immense price, as the 
infallible guide; to seize it as the thing most 
necessaiy, most valuable, most indispensable ; 
as the only medicine thfit begins to operate 
exactly where the malady of man commences, 
namely, in the heart* 

Jnd will the history of astronomy help me to 
see this ? 

I do not say it will; but the Mosaic his* 
tory, it will wonderfully corroborate, and conse- 
quently all that the Bible contains ; for between 
the Old and New Testament, there exists an in- 
dispensable bond of union. I wish the parts of 
this inestimable volume to be interwoven with 
aU your studies, that each of its divisions being 
endeared to you, the whole may be infinitely 
precious. Let it acquire this measure of value 
during your youth, andl as the world with all 
its necessities, unfold themselves to your view, 
the Bible with ail its sufficiency, will be ready 
to answer your every demand. 
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CHAPTER II, 

ON THB BI8B AND PSOGRSSS OF ASTRONOMY. 



WJsRB not the Greeks the first people who 

studied astronomj/ ? 

No; certainly not. 

fVhOy then, were they? 

Tbe Chaldeans. 

' 

How do you know that the Chaldeans were 

fhejlrst people who studied astronomy ? 

Because astronomy was so essential to hus- 
bandry^ that the country which first became 
the residence of mankind after the floods must 
ha^e been the parent of astronomy ; and that 
country was Chaldea. 

But I seem to have imbibed a firm idea, 
though I can scarsely tell how, that to the Chreehs 
we are indebted for aU that we have, connected 
wUh astronomy. 

I am not much surprised at that/ and your 
mind is at present unprepared to receive all I 
have to communicate on that subject ; but in a 
future chapter^ I trust I shall succeed in con-* 
vincing you that the Greeks^ and the Egyptians, 
both claim an antiquity which belongs alone to 
the Chaldeans* There can be no doubt that 
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there existed a more ancient sphere, than the 
Grecian, or Egyptian, allusive to an older race, 
and to a different mythology. 

Then when I look on the celestial globe, do 
I see the sphere formed by the Chaldeans? 

. That is too much to believe ; ttnce, if the 
original sphere b%not totally lost, it must have 
been considerably altered, by the prevalence, in 
Asia, of the Arabian, and, in Europe, of the 
Grecian, system of astronomy. I will give you 
the words of the indefatigable Mr. Maurice on 
this subject : he says, '' In truth I consider the 
sphere of which we are in possession as the 
work of astronomers of many distinct nations 
of the East, combining various circumstances 
of their respective mythology, and united into 
one mass, as well as appropriated to themselves 
by those of Greece, from whom it has descend- 
ed down to posterity.** 

Did the Greeks then derive their kn&wledge 
0f astronomy from the Chaldeans? 

No, not immediately, but from the Egyp- 
tians. To Egypt, according to their own con- 
fession, the immortal band of Grecian philoso- 
phers resorted^ and amidst the colleges of 
Thebes, and Heliopolis, drank deeply txf tbi3 
pure fountain of celestial science. 

Vou mentioned to me just now, the Arabian 
system of astronomy: from tChal people did they 
derwe^it? 
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Fit>m the Grecians, at a period compara- 
tively recent. 

And are those, that you have mentioned to 
me, the principal nations that have cultivated this 
science ? 

No: among the Phcenicians, the Persians^ 
and the Indians^ it was carried to a great ex- 
tent. But we need not hesitate in pronoun* 
cing Chaldea the parent of astronomy: the 
knowledge here acquired must have spread it- 
self on every side, as the people migrated; but, 
when they became stationary, as in India, in 
Egypt, or in Persia, the local peculiarities, the 
prevailing habits of the people, would mark 
themselves in thieir progress in this science. ' 

fflll you tell me who were Musasus, Atlas, 
and CfUron? 

Three Grecian philosophers, who observed 
the heavenly bodies, and made some faint es- 
says towards the formation of a sphere. Chiron 
formed a broad circle representing the seasons, 
and marked down such stars as were particu- 
larly useful in agriculture. 

At what period did these persons flourish ? 

About fourteen hundred years before Christ. 

/ suppose astronomy must have rapidly im^ 
proved^ when men ventured to embark on the 
mighty ocean? 

This certainly must have been the case ; yet 
how little was known to the Greeks is obvious 

b4 



8 AN ASTRONOMICAL CA«CHI8M. 

from the circumstance of only five constella- 
tions being mentioned by Hesiod. 

fFhen did Hesiod write? 

About nine hundred years before Christ* 

IVhich are the constellations he names? 

The Hyades and the Pleiades^ Sirius^ Orion^ 
aiid Arcturus. 

But was not Homer a more distinguished 
poet than Hesiod P How many does he mention? 

A proper inquiry^ since he did not live 
at a period very remote. He adds, however, 
but two; which proves that even in his time the 
catalogue was inconsiderable. 

Which are those two? 

Bootes and the gi*eat Bear. 

IVhen I look at the little Bear, whose name 
shall I associate with it, as having formed those 
stars into a constellation ? 

You may associate with it the name of Thales, 
in whose time astronomy began to be cultivated 
as a regular science in Greece ; for, if he were 
not the inventor, it is certain he first brought it 
into Europe. 

J}id the Greeks at that earfy period unite as 
much fable with their astronomy, as they did 
toith the other sciences? 

Yes; as a specimen I wiU tell you, that 
there was among them, one, who paid great at* 
tention to those nightly changes in the moon 
which you witness ; and from thi9 simple fact 
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arose the fiction, of the planet being quite in 
love with the man. 

He must, I think, have been pleased with 
this: what was his name? 

Endymion ; and because Atreus paid equal 
attention to the revolution of the sun, they in- 
vented a story about that orb*8 going back, at 
the entertunment which he gave to his brother. 

Who was the first Grecian that traveUe4 
into Egypt P 

Thales. 

jit what period? 

About six hundred years before Christ. 

Did he remain in Egypt, or return to Greece? 

He returned to his native country Vith his 
mind richly furnished with all the treasures of 
Egyptian learning, but peculiarly so with astro- 
nomical information. 

Windd you object to giving me some examples 
of the great attainments of this philosopher? 

He was able to measure with exactness, the 
vast height and extent of a pyramid, merely by 
its shadow. Water he'regarded as the grand 
principle of every thing. He calculated with 
accuracy a solar eclipse. He taught the Greeks 
the true time of the equinoxes, and recom- 
mended the division of the year into 365 days. 
It is also asserted, that he was the inventor of 
the five imaginary zones that bind the celestial 
sphere. He was the founder of the Ionic sect. 
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/ hope from this school^ same pupils came 
forth, worthy of so great a master. • 

Yes, several: Anaximander^ one of them^ 
was not inferior to his preceptor in bis love of 
astronomy. 

9Fh€n did he flourish? 

In the year 568 before Cbiist. 

What did he teach respecting the ecarth ? 

He asserted that it was of a cylindrical form^ 
and situated in the centre of the system. 

Did he think of any thing that man^ested 
as much astronomical information, ^as the division 
of the globe intoflve zones, by Tkales? 

The invention of the gnomon is ascribed to 
him, though it is probable be only brought it 
from Babylon, and made use of it in marking 
the tropics, «id equinoxes. 

Is the gnomon, then, an astronomical tit- 
strument? 

A gnomon is the hand or pin of a dial. The 
gnomon of eveiy dial is supposed to represent 
the axis of the earth, and therefore the two 
ends or extremities must directly answer to the 
north and south pole. 

Did he make any other discoveries P 

Yes; he discovered the obliquity of the 
ecliptic. 

fFill you tell me something about the other 
pupils of Tholes? 

I do not know that that Is necessary, but I 
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will give you some information respecting the 
great philosopher Pythagoras, who entered this 
world, at about the period Anaximander was 
quitting it. 

Jit what period was that? 

five hundred and forty-seven years before 
Christ. 

IHd this philosopher also go into Egypt ? 

Yes; but not till after he had spent the 
years of his youth, in the most diligent exertions 
at the academy at Samos. From thence he re- 
turned to Sidon, his native place, where he was 
initiated into all the mysterious rites ands^siences 
of Phcenicia. 

And then did he go into Egypt? 

Yes : and, under a severity of discipline, not 
easy to be described, he continued the prosecu-' 
tion of his studies, for the additional period of 
twenty-two years. 

This brought kim^ it may be supposed, beyond 
the age of forty: so much study was, I hope, of 
use to him ? 

He received a reward much greater, I appre- 
hend, than he expected* For you must under- 
stand that the Indians, Chinese, and Persians^ 
Uie Egyptians and Greeks, preserved the most 
profound secrecy on all religious matters. That 
no stranger or person of inferior rank should 
comprdiend their mysteries, there were not only 
the ordinaiy barriers^ of midnight gloom^ se- 
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crecy, and difficulty of access, but they also 
used double language, and cultivated a twofold 
doctrine, one for the regulation of the great mass 
of the community, which was called external ; 
the other understood only by the priesthood, 
and called internal. Of the &cts connected 
with this subject, one of the most interesting 
with which I am acqudnted^ I will this evening 
read to you *. 

The question I am going to propose is not 
astronomical, but mat/ I ask, is thai the way 
clergymen preach to us? Do they say one thii^f 
from the pulpit, and another when they converse 
alone ? Does the Bible employ one kind of lan^ 
guagefor the priest, and another Jor the people? 

No ; the plan of the Bible is altogether dif- 
ferent, and I know not a more satisfactory evi- 
dence of the divine origin of our holy religion, 
than that it destroys in man (in exact pro- 
portion as it infuses its holiness Into his cha- 
racter) that vile love of self, which where it is 
not known, universally prevails. In fact, Chris- 
tianity introduces the human character to us 
under an aspect altogether new. Instead of the 
self-deified, and egoistic misanthrope, whose 
greatness consists in a studied reserve, whose 
authority arises from the dark and subtle arti- 
fices of despotism; we see a noble disinterested- 
ness, in which no personal consideration has 

* Memorandum L 
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.weighty but as it is subservient to the benefit 
of mankind* You behold the children of this 
heaven-bom fiEunily, when you look at a How- 
ard^ a Brainerd^ a Buchanan, a Brown, a 
Thompson, a Corie. But to return to Pytha- 
goras. 

fflll you tell me what unexpected reward he 
had for his long study? 

Yes; the Egyptian priests were so much as- 
tonished and delighted at the severity of his 
application to learning, that they waved their 
established rule of secrecy to strangers, and 
. unfolded to him all thdr mysteries, and all their 
sciences. 

jind did he then go back to Greece to in» 
struct his own people ? 

No. He had heard of the Chaldean, and 
Persian Magi, and the renowned Brachmanes of 
India, and he was impatient to explore the hal- 
lowed caves of the former, and the consecrated 
forests of the latter. 

And did he visit these places? 

He did, and thereby greatly enlarged his 
measure of information, besides enjoying again 
a very unexpected remuneration for all his toils, 

fFhaiwas that? 

In Chaldea he was not only received with 
delight, by the Magi in general; but the prophet 
Ezekiel, and the second Zoroaster, were there 
at the same time. 

How long did he stop here? 
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* Twelve years. Pfom thence he viferited 
India, where he continued a considerable time, 
and then he returned to Greece. 

It will really he interesting to know, if he 
communicated to the Greeks any grand astrono- 
mical facts y after so long a peregrination ? 

Yes, he did. He was the first who taught 
them the true astronomical system, and placed 
the sun in the centre. And the importance of 
his latter journeys will appear^ when I infonti 
you, he must have gained this information in 
consequence of that ; for, in Egypt, the true 
system was not known for four hundred years 
after. 

If he taught them the true system, he in- 
formed them, that the planets go rownd the sun? 

It is probable that he had not a very clear 
idea on the subject, but still a considerable step 
was taken; the motion of the planets was ob- 
served, and Venus, though only remarked by 
Horner^ on account of its beauty, was now^ dis- 
covered to move in a circular-orbit. The period^ 
respecting wMch I am speaking, w^ about 550 
years before Christ ; but I am anxious, that you 
should observe^ in proof of there having ex- 
isted, somewhere in Asia, a set of people much 
more advanced in astronomy than the Grecians^ 
that Issuah* had spoken of this planet as the 
morning star two hundred yew^ before, and be 

• bai. m. 12. Isaiah flourished B. C^ 757. 
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WB8 consequently acquainted with its revolution^ 
at that distant period. I wish to say a word to 
you about Plato, though not before I have 
thought of some link, by which I may unite 
him to what goes before. 

Can you not hy some means unite him to 
JTialesP for you told me, he had many pupils , 

Well, then, Thales had a pupil named Ar** 
chelaus, who became the master of Socrates; 
and the latter was the guide and preceptor of 
Plato. 

fFhen was Plato bom? 

About 430 years before Christ. 

Did Plato travel? 

Yes ; but his travels were the result of his 
tutor's condemnation and death. To abate the 
agony of his mind, he went first into Italy, and 
then over the whole of Egypt. 

And did he come back as wise as Pythagoras? 

Berhaps as wise as Pjrthagoras was when he 
left Egypt; but, you will recollect, that Pytha^ 
goras returned to Greece from' India. 

7%en there was some difference in the mental 
acquirements of these great men? 

Plato was indeed an eminent mathematician, 
and metaphysician ; but it is as true, as it is 
aMoaishing, that this learned man embi'aced the 
system of astronomy, since called the Ptole^ 
maic, in preference to that known by the name 
of the Pythagorean. 
3 
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fVhat is the difference of these two systems 9 

The Pythagorean, as I before mentioned, 
places the sun in the centre of the system. But 
the Ptolemaic places the earth immoveably in 
the centre ; while the Moon, Mercury, Venus, 
the Sun, Mars, Jupiter, and Saturn, are made 
to revolve round him in the order here men- 
tioned. 

And was the true system discredited in ton- 
sequence of the (pinion of Plato 9 

In some degree this was the case, but not 
entirely so; for Philolaus, who flourished 374 
yeai*s before Christ, clearly, and successfully, 
taught the true system. 

Who formed the signs of the zodiac 9 

Cleostratus, who flourished about this period* 
It was not lotig after this, that Metou introduced 
the famous lunar cycle of 19 years. 

fVhat do you mean by the lunar cycle 9 

It is a grand revolution of the moon, in which 
period the new and full moons, the conjunctibns, 
and lunar aspects, fall on the days^ exactly 
corresponding with those, on which they took 
place 19 years befi>re. 

*In consequence of some observations you 
have already made, may I inquire, whether tks 
cycle was really the invention of Melon, or whe^ 
ther he derived it from Chaldea 9 

He borrowed it from Chaldea. 

Vim just now told me that Cleostratus Jbrm* 
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edthe signs of the zodiac ; hut at that time had 
not the Greeks divided the heavens into tke 
constellations, whicJi I see represented in the 
northern and southerfi hemispheres 9 

No ; this . division Mras formed about 3G0 
years before Christ, by Eudoxus, who brought 
a sphere from Egypt, accommodated it to the 
Grecian history and mythology, and surpassed 
an his predecessoi*s in devotion to astronomy. 

But since his devotion to astronomy urns so 
great, is it not possible that he formed the sphere 
himself? 

No; he did not form it himself; for, if he 
had, all the constellations vi^ould have been 
ferther advanced by half a sign than they are 
described to be in his writings ; so that it was 
probably derived from one more ancient, per- 
haps from that of Chiron the Centaur. 

fFho was Chiron the Centaur ? 

I shall show you presently, that he Was no 
less a personage than Noah, though concealed 
beneath a form, half human, and half bestial. 

Did Eudoxus evince his love for astronomy 
by any other effort 9 * 

Yes; he was the first, who in Greece as- 
signed its position to the equinoctial colure; and 
I wish you to remark, we have now advanced 
forward only two centuries, from the return of 
Pythagoras from India. How wonderful, then^ 
is the progress of the Grecians ! The ancient his- 

c 
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tory of their most illustrious families^ duritig 
the poetical ages, might be read in the heavens ; 
and such had been the diligence of this inge- . 
nious people^ that it appeared as if astronomy, 
with all its ramifications, was their own in- 
vention. 

ff^as astronomy then more successfully cuUir 
voted in Greece than in Egypt ? 

No ; not after the period respecting which 
we are speaking ; for about three centuries be- 
fore Christ, the patronage of the Ptolemies, raised 
the Alexandrian school, to a wonderful pitch of 
eminence. 

/ have heard you speak of a catalogue of the 
Jixed stars. fFas there such a thing existing at 
this time 9 

The appearance of a new star in the heavens^ 
in the time of Hipparchus, induced him to un- 
dertake so astonishing an enterprise, as that of 
numbering the stars, and marking the situa- 
tion of each, that posterity might discern what 
changes take place. 

And have changes^ since that time, rendered 
the catalogue of Hipparchus valuable 9 

Yes, highly so; as I shall prove to you 
hereafter. 

How many stars did he introduce into his 
catalogue 9 

One thousand and twenty-two; and to each 
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he annexed the latitude^ and longitude, it had 
at that time. 

Did Hipparchus make any other discoveries? 

Yes ; he ascertanied that the interral be- 
tweeii the vernal, and autumnal equinox, is 186 
days, that is, seven days longer than between the 
autumnal and the vernal. 

What is the cause of this difference ? 

The eccentricity of the earths orbit. He 
also discovered that slow motion of the stars 
from east to west, which is now denominated 
the precession of the equinoxes. 

You hctve already mentioned to me the Ptok^ 
mmc system. How was the indimdual distinguish^ 
ed^ whose name this system hears P 

He is distinguished by having been an inde- 
fatigable collector, and recorder, of the opinions 
of others^ and a most diligent observer of the 
heavens. 

When did he flourish 9 

In the first century of the Christian sera. 

IViU you not tell me a little mere about the 
Ptolemaic system ? 

It is, I believe, only necessary that I should 
add, that, above the planets before mentioned 
to you, he placed the firmament of fixed stars, 
the crystalline orbs, the primum mobile, and the 
heaven of heavens, all which, according to his 
belief, revolved round the earth in 24 hours^ 

c2 
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and also in certain periodical times^ agreeably 
to their annual changes. 

And what opinion do you, form of this system ? 

It must^ notwithstanding the erroneous prin- 
ciples upon which it is founded^ be considered a 
wonderful proof of buman genius and exertion. 

Did Ptolemy make any important disco^ 
veries ? 

No: but be completed and iknproved the 
catalogue of fixed stars begun by Hipparchus i 
and he ascertained that the equinox proceedfii 
at the rate of one degree in one hundred years. 

Since Ptolemy was a faithful eollector if the 
opinions of others, has he any observations, 
which may confirm the idea that our sphere is 
originally Chaldean ? 

In his work he asserts, that Hipparchus 
collected all the accounts of eclipses which he 
could meet with among the Babylonians, and 
all their celestial observations. Being preserv- 
ed by Ptolemy, they were handed down utiim- 
psured to us ; so that from Hipparchus, through 
the care of Ptolemy, we are in possession of the 
Chaldean astronomy, and our sphere is, in 
point of fact, not Egyptian, but Chaldean. 

IVho was the next person that distinguished 
himself hy his attention to astronomy 9 

From the time of Ptolemy, to the period 
when his valuable work, consisting of the 
labours and discoveries of all his predecessors. 
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was translated from Greek into Arabic^ a long 
and gloomy interval of nearly 700 years elapsed^ 
without one material improvement being made 
in this noble seieoicey either in the schools of 
Egypt, or Greece. Since the respectable list of 
ancient astronomers terminated with Ptolemy, 
we will discontinue our inquiries for the present, 
mid this protracted conversation, itself shall 
find a close. 



c 3 
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CHAPTER III. 

A CONTINUATION OF THB SAMS SUBJECT. 

May I renew our conversation hy tnquirmg^ 
what circumstances led to a revived attention to 
astronomy ? 

But will it not be interesting to you, first to 
karn, what could have occasioned the neglect of 
such a delightful subject ? 

Ves ; that would be very agreeable. 

Well, then, you must* call to mind the fact^ 
that at the period during which astronomy watf 
neglected, a remarkable revolution was taking 
place in the world. Rome, the mistress of all 
nations, the sovereign arbitress of the fates d 
men, was hurled from her exalted pinnacle. 

/ have read, that the Roman empire had be-- 
come too extensive to be guided by one hand, 
hoioever powerful that hand might be. 

That is true ; but the band which held the 
reins of government, was not strong, as it 
had been; it was become weak, through the 
luxury and effeminacy of those, who were once 
all manliness to defend the cause at home, all 
energy to support *ber dignity abroad. 

Perhaps then it was this obvious love of ease 
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mmmg the Ramans, that encouraged the barbae 
rians to make their attack P 

This certaiaiy was not overlooked by them, 
and the martial spirit, and irresistible impetu-* 
odty oC the Ostrogoths, and Visigoths, of jtbe* 
Huns, Saxons, and Fmnks, form an astonishing 
contrast with the timid policy, the delicate ne^ 
finements, and the divided opinions, of the now, 
d^enerate Romans. ; 

Bmty of course, while you speak well oftkesfi 
barbarians, as being^fine-qmited men, you surely, 
think they did great iiyury to science P . r 

Of this there can be but little doubt: for, 
though the Romans were sunk to the lowest 
state of national degitodation,; and therefore were 
not qualified to illustrate to their invkders the 
advantages, of their laws, theiis arts, their litera- 
ture, and sciences ; yet, even if they had j per4 
haps the barbarians were too ignorant, iight}y tq 
have appreciated them; and their do^atiyg 
fury, produced a revolution too much like an 
overwhelming torrent, to allow of the revival. of 
the old Roman spirit, or the melioration of 
barbarian impetuosity. In consequence, in- 
deed, of the extinction of freedom, th? old 
Roman spirit had, in &ct, completely evapo* 
rated. 

Then^ it is to this sudden change in the state 
€f the world, that I am to ascribe the neglect of' 
Mironomy ? 

C4 
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> Yes ; and now we may proceed to its revital; 

That wasy I suppose, . a very slaw process 9 

Slow indeed^ at first ; bnt, daring this ge- 
neral convulsion^ science retired to its original 
Mmrce, and in the sixth century we find astro- 
nomy made a fevourite object of pursuit at 
Bagdad^ near to ancient' Babylon. During the 
peign of AlmansocM';, a Mohammedan prince^ 
the writings of Ptolemy were translated into 
Arabic. Astrmiomy was assiduously cuMvated, 
throughout Arabia, and Persia, and iu differmi 
districts of Tartary; it became the delight of 
ptiiices> and the companion of the great and the 
iloble. 

And hmo did it find its way to this sidit 
of the Mediterranean ? 

In the ninth century, the Atralnans carried 
theii* arms and their sciences into Spain ; and in 
the /hirteenth century, the wvrks of Ptolemy 
W«re translated into Latin. 

Afier astronomy had been faitly introduced 
into Europe, was it long before it was (Mended 
to in England P 

No; the flame of devotion to this goddess 
was now kindled, and it soon spread, and blazed, 
in almost every kingdom of the western world. 
Roger Bacon was the first Englishman, whose 
astronomical attainments excited the wonder, 
of a neighbouring nation, and whose knowledge 



eaUed forth the jealousy, of his aflsodates at 
home. 

fFhat neighkouring nation P. ff?Aa# jealatug 9 

At the^ nniv^rsity of Paris be was regarded 
as a prodigy of learning; and not without i«a^ 
son; for, among a multitude of attmnments, he 
understood the use, and manufecture, of conveit 
and concave glasses, and laid the foundation for 
the discovery of the telescope by Galileo. But 
you are prepared ^o admit, that he bred on the 
confines of midnight darkness; hence, his asso- 
ciates, represented to the multitude, that be 
maintained intercourse with infernal agents; 
Under this ridiculous pretence he was restrained 
from reading lectures; bis imtings were not 
allowed a wider circulation than the walls ci 
the convent ; and, finally, when he had reached 
the age of 64, he was impiisoned in his cell, 
where he continued twelve years. 

Did Roger Bacgtt adopt the Ptolemaic sy^ 
tern? 

There can be little doubt of that, since it 
was all that his utmost diligence could efiect to 
read what Ptolemy had collected. Under his 
circumstances, to have struck into a new path, 
would have been almost impossible; for you 
may observe, since the Ptolemaic compilations 
had been conveyed to Bagdad^ since they had 
been studied there, under the patronage of a 
powerful race of Caliphs, since they had been 
translated into Arabic, cherished in Arabia, Per- 
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sia^ and Tartary, brought into Spain, trailg^ 
lated into Latin, and received into every king^ 
dom in Europe, this error had now taken a 
deep root, and a very extensive range, and was 
firmly wrought into the minds of men. 

Certainly ; and the removal of thisprgudice 
must have been attended with considerable diffu- 
culty^ 

Yes; with, more than it ii^ possible for any 
youthful mind to conceive: for, in support of this 
universal error, it was thought, that several pas-* 
sages of the Bible lent their aid, and, as m<Mre 
light broke in upon the inquiring mind, there 
was difficulty in uniting faith and theory. 

Did any one attempt to do so? 

Yes; Tycho Brahe, who flourished in the 
latter end of the sixteenth century. His mathe-* 
matical acquirements were considerable, and he 
was too well acquainted with the motions of the 
heavenly bodies to suppose their centre to be 
any where but in the sun. He was struck with 
the beauty, simplicity, and haimony, of the 
Pythagorean system, which was brought befoi^ 
his view by Copernicus. He, however, was per^ 
plexed with certain passages of Scripture, and 
the result of the whole was the invention of a 
most ingenious system. 

IFhat was that? 

His objects 'were two; the one, to allow the 
earth to remain fixed in the centre of the system; 
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the other, to cause the planets to move round 
tibe son. This was difficult, but this draw^ 
ing w91 illostrate to you bis idea oi the 
earth being quiescent ia the centrs, and of the 
sun and planet« being carried about it in a 
year, wfaile these, by their proper motions, re* 
vtflve rov^nd the sun in their several periods. 

Thu uDos certainly very clever; but mil you 
tell me if' there really is any thing in the Bible 
which &ught to have fuxzled kimF 

I dai« say I could refer you to at least 
two dozen paasi^es wfa&eh intimUe that the 
sun rises aad sets *, and consequently seem to 
imply that the earth is stationary; but when 
we'recpUect that that inestimable book, is* given 
vifi, simply as a guide by which we are to r^i^-^ 
late our conduct, and not as a chart illustmtive 
jof astronomicat investigations; that the . Ian- 
gqage used was in conformity to the appre* 
bensions and opinions -of ^hose to whom it was 
addressed; that it wad not intended to raise in 
iimr, minds speculationfi unsuitable at the mo- 
.pent of disoourse, all difficulties connected with 
this poinC immediately vanish. 

Did Tycho Brahe do any thing more for the 
astronomical world than what you have told me 9 

He discovered the truth of what Hipparchus 

bad suspected nearly two thousand yeara before, 

that the fixed stars are subject to remarkable 

changes. 

* Memorandum JI. 
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Ham came he to discover ifus ? 

In his time a ntiw star appeared in the Chair 
of Caflgiopcia^ wfaich^ after having shone for some 
months^ with such splendour that it was visible 
in the daytime^ faded away gradually^ and At 
length became invisible. 

Ccm you give me an hutance of mty tKmg 
similar ? 

On the 10th of October 1604^ the scholars 
of Kepler discovered a new star in the right 1^ 
of Serpentarins. — It was very brilliant at first, 
then suffered a gradual diminution of light/and 
totally disappeared about the beginning of Janu* 
ary 1606. 

In the neck bf the Whale, the star marked 
t), is discovered to have a periodical change tX 
Inrightness. 

Three changeable stars have been observed 
in the nedk of the Swan : the first is near to the 
star marked 7, the next is mariced %, the third 
has been seen near the head of the Swan. 

The star Algol, in Medusa's Head, ap- 
pears of different magnitudes, at different times. 

The bright staiis, Sirius and Arcturus, have 
been observed to change their places by moving 
towards the south, about two or three minutes 
of a degree in a century; and the stars. Aide- 
baran, and Aquila, have also a like motion, but 
somewhat slower, and less_ easy to be deter^- 
mined. 



/> Ml these changes have, I hope^ made some 
good astronomers imiiate the conduct of Hip* 
patchusyandform another catalogue of the starsf 

This has been the case; Tycho Brahe was 
the first who followed his example; his cata^ 
logue contained the places of 777 stars^ rectified 
to the beginning of the year 1600. 

/ hope the ingemous system of Tycho Brahe 
was of some use in overturning the Ptolemcnc 
a^em, and in introducing the true system qftht 
universe? 

Religious bigotry on the one hand^ and phi- 
losophical pride on the other, were hard things 
with i^hich to contend; and this Copernicus saw 
80 clearly, that, thongh be had fully adopted 
the Pythagorean system, and afterwards pub- 
lished it to the world, with new and demon- 
strative arguments in its fieivour, yet he sup- 
pressed his book for more than thirty-six years. 

Has not Bonnycaetle somewhere described the 
heroism of Copernicus? 

Yes; I wiU read to' you the passage: — 
'^ Seiaed with a daring enthusiasm, he laid his 
Iiaods on the cycles and erystal orbs of Ptolemy, 
and dashed them to pieces ; and with the same 
noble frenzy, he took the unwieldy earth, and sent 
her far from the centre of the system, to move 
round the sun with the rest of the planets; so 
that, of all the celestial equipage with which she 
had been formerly dignified, there only remained 
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the moon to attend and accompany her in her 
joimiey/* This is admirable! and Sir John 
Pringle, in his Discourses addressed to the Royal 
Society, observes, ** At the appointed time, 
when it pleased the Supreme Dispenser of every 
good to restore light to a bewildered world, 
and more particularly to manifest his wisdom 
in the simplicity, as well as in the grandeur 
of his works, he opened the glorious scene 
with a revival of sound astronomy, and raised 
up Copernicus to dispel the darkness in which 
it was then involved/* But we must proceed, 
ftnd I will introduce to you one of the greatest 
men that ever yet appeared on the globe; greater 
than Hipparchus, or Ptolemy, than Tycho Brahe, 
or even Copernicus himself; for these were all 
indebted, for a considerable part of their know- 
ledge, to the Chaldeans, the Hindoos, and the 
Egyptians; but Keplei^, by his own talents, and 
industry, made discoveries of which no ti*aces 
are to be found in the annals of antiquity. 

Will you oblige me with one iUustraiion? 

The orbits of the heavenly bodies had al- 
ways been supposed to be circular; thdr con- 
junctions, oppositions, and other mutual situ-^ 
atiotts, not returning again in the same time, 
and their distances from the sun, appearing to 
be greater, and less, in the different stages of 
thdr progress, were sufficient to indicate, that 
their orbits were elliptical : but it required t\^ 
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miod of a Kepler to perceive^ that all motion ia 
naturally perfwmed in straight lines, and that, 
when a body moves in any regular curve, it 
must be acted upon by two forcea, one which 
sets it in motion, and another which opposes 
this motion and changes its direction; and that, 
by the union of these two forces, the former, 
called the centrifugal force, and the latter, 
named the centripetal force, all the planets are 
maintained, and move in their respective orbits. 

From this it is evident^ that Kepler defended 
the Copemican system ? 

He did so. 

/ wish you would give me a little more expla* 
nation of these two forces. 

By centrifugal force, is understood, that force 
by which any revolving body endeavours to fly 
off from the centre of motion, in a tangent to 
the circle which it describes; and by centri- 
petal force, that force by which any revolving 
body is made to tend towards the centre of its 
orbit. 

This great man also happily conceived, that 
there: might be some proportion between the 
times of the revolutions of the planets and their 
distances from the sun ; and he found that at* 
traption varies reciprocally as the squares of the 
distance; so that at double a given distance there 
is a quarter the force exerted, at half the dis* 
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tance^ four times the strength^ which must necash 
sarily influence the revolution of the planets. 

The stars in each constellation arcy I see, 
^narked with a letter of the Greek alphabet. -^ 
fFhose thought was that P 

It was the suggestion of John Bayer, a 
native of Germany, who first introduced it into 
hfs charts in the year 1603. 

ff^ere there any further steps which led to a 
rapid hnprovement in astronomical information ? 

The accidental discovery of the magnifying 
power of a convex, and a concave glass, when 
suitably adjusted, and the happy use made of 
them by Galileo, were circumstsmces of coh-< 
siderable importance. He gradually increased 
the powers of this instrument; till, from mag-* 
nifying only three tiraes> he produced one which 
magnified objects a thousand fold. 

Surely a new scene must now have presented 
itself to the eyes if the astronomer? 

Yes ; and a scene as astonishing as it waii 
new. Venus presented an appearance resem-^ 
bling the phases of the moon, and hence it 
might be inferred, that the earth also had a 
daily motion. The four satellites of Jupitei" 
were observed attending that planet, and hence 
it appeared probable that the moon accompanied 
the earth during her annual journey. Hills; 
and valleys were discovered in the moon, and 
hence the difference between the earth and 



these lieavenly bodies appeared likely uot tp be 
80 great as had been xoculcated^ and imagiaed* 
Havj^ succeeding astronomers been satisfied 
vnth the degree ^perfection to which Galileo 
brought his glasses? 

no: tubes of stupendous magnitude, of 
almost . unmanageable length, and capable of 
magnifying an object to an amazing d^^ree^ 
have been the result of g^eat zeal in the cause^ 
and of great attention. to the subject. . 

* fFho^are the persons whp have disttf^guishfid 
thmnj^^hes\ly their cartful eorfstruction ^tele^ 
scopes, and by their expc^^rfi to the qold, mid* 
night air? ' ^ 

. In the. middle of the^ s^renteenth centttrjf^ 
Haygens and Cassini stocH^ deservedly conspi« 
onoos; and w^ rejoice that in the present day 
the munificence of our venerable Sovereign has 
enabled our great Herschel to give full scope to 
his rare genius. 

' But ifoif, have not said one tOord to me about 
an astronomer whose name I have often heard 
you mention^ that is. Sir Isaac Newton. 

But I am wilUng to say^ as much as you 
wiU like tp hear: where shall I begin? 

1 should like to know when he lived, and for 
what he was distinguished. 

He was bom A.D. \6i2, and died in 
172jS. He seeips to hi^ye. b^i^, endowed, with 

n 
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sa|)eiidr feculties^ in order to dissipate the miitts 
of ignorance and error^ which clouded the mindi 
of men : sagacity^ penetration, energy of mind, 
diligence, modesty, and love of retirement, 
marked him daring the whole progress of his 
JRfe. 

ff^l ytm oblige me with one or iwojkcts ai 
Ulu8tratum$9 

' Thongh the reading of Euclid, forms the 
boundary of mathematical attainments of a 
multitude of students, it was scarcely the study 
of one week to Newton. Exempt from tht 
jg^radual process necessary to manldhd in gene^ 
ral, he advanced at once into the higher fididl 
of geometry, and, before be was two^nd-t^nty 
years of age, he had laid the foundation of h^ 
two immortal works, his Prindi^li; atid hife 
Optics. 

O, how T shmtld like to read ikehi'f 

How different is this observation from tfafe 
fear which you expressed upon a former occasionl 

But do not flow think of that; tell me mofe 
respecting this wonderful man. 

I shall take peculiar pleasure in exhibiting 
to you some instances, which will 'more fiill^ 
illustrate those properties of his exalted mind^ 
which I have already* enumerated. 

In the very rapid sm^^ which we have this 
morning taken ot the progress of astronoih^j 



y&h xMj^ I thiok^ see Hght breaking t^tt^Bg!^ 
darknesA^ and order liMng out of confasioBL; 
biKty stjlli, maiparativefyylftfcie hadbe6a effetted. 
'BkeigfiMtoB*^ miseltlefi) tiiiiid^ and|lroud worid^ 
aeeded m guide^ }ir&»6mkieat in wisdom^ asdin 
inflexibility;: cme^who ,could^BurinQttnt>4lie prth 
dHectiottsiofifais'OWti keatt/jand riie. abptie tiie 
littjidioes* cf -ottieisr ' md-ail tint iopas fevad ia 
Mtwton; ifbr iie implied ^iipcai .hiflifielf<'tvo 
great masima^ feomn^ydiiiiefdid liot deviate:'^ 
(Sntf uknsK^toiBhmk fiDubjaidoetriiie wlik)bi«had 
•evidence eti 4te aida $.:iaii^ seeoadiy, * never to 
admit any .doctriiie'»>wiiea .tUs eidde^ce irM 
•#aiitiagu -' • ' .-in 

I wtU'mdem^am iomranemier these' tMvo 

MUMMi. 'X. . : 

iBut «8rk tHiat';i sa^t tbey ase .oodyni^ 
qmnte ia aetronomy) biit neeessaiy in divi- 
nity t of oonimattding impoetaiice^ when yoa 
feaidk the lecturea of Newton i and indispen- 
aabb^ wben you read the precepts of Jesua 



Do you think, mamma^ thai the Newtonian, 
eystem, cannot be destroyed by any pidlosopher 
uha ^shkUJieifeqfier arise? 

That. is imposffible; it nHiatinemain nn* 
ahaken while the present fiame of natuve con* 
tinms in existenee. 

Rrom what you hams said, I thifdc I can 
n2 
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gather^ that Sir hauc Newton cw^rmed, and 
indeed estdbUshtd^ the Copemio&n 9jf$tem? 

He did so. The laws of gravitation and aU 
(raction^ which he saw operating on the earthy 
he applied to the heavenly bodies ; be solved 
the problem of Kepler, to which I have ad- 
verted ; he discovered the eomporition of lighC; 
and revealed all the secret^ and removed all the 
difficulties attending the movemente of the 
watery world. In consequence of the peculiar 
character of his mind, a mind like which^ in 
force and in humility, in: firmness and in mo*- 
desty^ perhaps never before lighted upon our 
globe ; the whole circle of sciences was enriched; 
algebra, geometry^ mechanics, optics, chrono- 
logy, philosophy, and astronomy, all shone forth 
with new lustre; and tUsy were presented by 
him to the world witb augmented dignity and 
resistless impoitance. In iaet^ he did all that 
the period allotted to human life Would allow 
him to do. Nothing less than the revolution of 
a considerable period of time, with the constant 
use of instiaunent43 of increased power^ could 
have accomplished more. 

Happy for us, we live in a day when Herschel 
is known ; his stupendous glasses have excited 
our admiration, his discoveries have warmed 
our hearts from time to time, and with renewed 
emotion we have inquired 
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** At what fixM point in space, Jehovah drt>pp'd 
His slackened line, and laid his bahmce hy, 
Wa^'d worlds, and measur'd infinite no more; 
Where rear'd his terminating pillar high, and said* 
I stand, the plait s proud period ; I pronowice 
The work accop^lish'd, the creation dos'd." 



dS 
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^^fferent direciums ; they continued these upUk 
tricks to the very end of the eclipse^ when every 
one throwing a piece of silver to some £stance 
into the water, and giving alms to the BrahmUis 
who attended, they retired, leaving their dd ap^ 
parel behind them, and putting on new t>e9#- 
mente, which they had previously brought, and 
which lay carefully folded up on the ad^ning 
sand. Upon all the sacred rivers throughmU IStSh 
djostan, he describes the same crowds as assembled^ 
and the same complex ceremonies as taking plaae. 
And not only on the rivers Ifiese rites took plaee, 
^t at the various tanks or reservoirs of sacred 
water, particularly at the venerated dstem of 
Tannasar, where were coU^oted together ne 
fewer than one hundred and fifty thousand 
worshippers.^^ 

Yx>ur I'eading brings to my miwl another 
use of astronomy^ which is, that astrology is 
effisctually eradicated by the principles of tlus 
seience. We do not explore the heavens for 
the sake of pretendmg to become acquainted 
with the benign and malignant influences of 
the heavenly bodies, of unravelltBg the hidden 
events of futurity^ nor to burden our memories 
with a catalogue of the guardian genii of the 
planets, or with the heaven-bom sovereigns, as 
.innumerable as the stars they govern ,* but for 
^he purposes of enlarging our minds, of iRn 
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enatang our infonBalioii^ and a£ mukiplyuig our 
comforts. 

fFUlifou enumerate same of its other uses? 

It is indispensable to the husbandmao and 

the nariDer; indispensable in bistmieal reoords 

fuid in religious worship; and indispaMable i» 

geography as wieU as in navigation* I haw nol^ 

indeed, yet said enough to show you the vast 

imiiortaaee of astronomy to those who fbrmerijr 

ventured on the traekless ocean^ and the n» 

less traddess deserts of Arabia, and Afii«a« The 

stars in the Great Bear were alike the guide of 

the vessel, and the wagon, of the pilot, and the 

wagoner. I have introdecd the words <^ hia- 

^rical records r and should wish to observe, 

that the deeper we peaejtrate into the I'ecords cif 

antiquity, the more and more we are obliged to 

•see that very distant seras are solely the records 

.of astnMUMiy ; that the fictitious story oi Osiriff 

or Noah, marching over, subdivQg, and ferti- 

liziag the earth, and instructing its various io* 

hdutanta in the arts of husbandry, and in the 

prmciples of civilization, was principally <o 

.be understood of the sun, performing. round the 

g^obe his annual anient r^volutioDj warming 

: and fer<&li2ing, as well as illttminating and iavi- 

gotatiag in his progress, its difierent mgions; 

and that, in the constellaiioiis, is to be read 

a considerable part of the history^ theologieal 

^id c|vil^ of tb^ aacient world. Heqce I qqi 
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inseDstbly led to tbiok of another use of as- 
tronomy. 

Do not only think of, but mention ii, my dear 
momma* 

It certaiiily forms an important link between 
the puzzling mythology, and complex chVoBO- 
Jlbgy of the ancients^ and the simfpk.history and 
modest chronology of the Bible. It conoen- 
trates thesoattered rays that diverge fipom^theae 
sources of information, rendering the former 
tnore intelligible, by removing the glare eaat 
aronnd it, and the latter more precious, since, 
from every ordeal, it rises afresh with unrivalled 
perfection, and with unborrowed beauty. 

tmi you oblige me wHh a few illustrations 
of the use of astronomy ^ tn chronoU^cal calomla^ 
turns? 

A passage from Newton's Chronology ol an- 
cient Kingdoms will incont^tably prove this* 
'^^ Fromthedreumetanceof Cluron having fixed 
^he position of the solsticial and equinoctial 
points in the year 939, and from Meton having 
observed, in the year of Nabonassartdl6, that 
the summer solstice was then in the eighth de-*^ 
gree of Cancer, he has, by a retrogressive cal* 
eulation, been enabled to fix with precision, the 
ssra of the Argonautic expediibn. This argu* 
ment is thus formed s during the interval which 
^kipsed between the cekstial observations made 
'1^ thesQ two apoient astronomers^ tli9 soi^ices 
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ted^ he rematfced^ gone back 7 decrees. Now; 
the solstice recedes one degree in about seventy- 
two years^ and 7 degrees in five haBdred and 
four years. By counting these years back from 
the year of Nabomlssar^ the resalt will be^ that 
the Argonautie expedition took place about nine 
tondred And tMrtynsix years'befere Ohnst.** 

Again: ^^ In Egypt^ the heliacal rising of 
ISirius, with wfaleh the year anciently b€^;aD;, 
marks the period of the commenoeaienii^ of the 
^£gyptiaB empire $ > far by retrogressive QOinf>uta* 
tion, as well as fi-om the calendar preserved by 
^Ptolem^y, we find^ that fiirius r&se heliaeally in 
Egypt, tH^O' thousand years before the birth of 
Jesus Ghiist, and therefore the.pnebable infer- 
ence is, that Egypt flourished four thousand 
years ago; a fiict agreeable to history, and 
greatly corroborated oy the monuments of its 
grandeur yet reqiainiiig. By the same retro* 
gressive calcalation,oregulailed by the precession 
of the equinoxes; at< the rate of seventy-two 
years to a degree,' it inay be ascertained^ that 
to the ihlha1)itants of Chaldea, the Pleiades rose 
hdiacally^ or, , iBT^ytim* ; words^ that the vernal 
sun WM ia^the 'first degreii of Taurus, abciut 
the period of the deluga. . Thus it was under 
the fiiiroonjble rilBog of. those stars^ which by 
heathto wnrifiers are observed to have been so 
ftiendly ito' dl mhriners, that the: ark of |ifoah 
commenced its voyage on the W9ter8> wUcb 
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overspread the earth ; and perhaps it was owing 
to this circumstance of the universal iniinda* 
lion taking place when the sun was in the agn 
of Tannis, that the bull was an object of geae^ 
ral distlnclion and veneratioo/* Thus it 9p- 
pears, that astronomy furnishes a certain and 
invariable, standard in the meaBurem^t of 
time. i 

^re there amy additional uses attending the 
study of astronomy? 

Yes ; when we reflect on the thousand times 
ten thousand worlds, all in motion) yet calm, 
r^ular, and harmonious, it aflS[>rds the most 
exidted ideas of God and of his works. 

^< The Lord of all, himtelf through all difliis'd, 
SustaiiiB, and ia Ihe life of all that Utos. 
Nutore is but a name for an effect 
Whose cause is God. He feeds the secret fires 
By which the mighty process is maintaiii'd. 
He sleeps not, is not weary, in whose sight 
Slow circling ages are as transient days* 
|iis work is without labour, his desigpia 
No flaw deforms, no difficulty thwartHy 
And whose beneficence no change exhausts.'' 

But this is not all : astronomy corroborates 
the Mosaic records, which detail the events of 
the first ages of the world. 

Not only are the constellations in the north- 
em hemisphere of great importance in tlni 
respect, but those, tOso, delineated on tbQ 
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southern hemisphere, are a most interesting 
commentary upon the ten first chapters of 
Genesis. So that I do hope astronomy will be 
found subservient to the tibbleftt purposes, and 
I trust I shall be able to collect within the nar- 
row compass of this short series of conversa*- 
tions, truths of primary importance, as they 
evidienUy fiMrm la {wrti of the bmt of the. ff>!^ 
ligioQoftheBiUkw. 
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CJHAPTER V. 

OF ras suii* 

Wb liave^ my dear child, in our foniiei: convert 
satioDs traced out the rise and progress <tf as^- 
tronomy, and have ascertained many of its 
uses. I have endeavoured to prepossess your 
mind in favour of the Copemican system, which 
consists of the sun, seven primary, fourteen se^ 
condary planets, and comets. We will now 
direct our attention to each of these, beginning 
vnih those pre-eminently interesting to us; the 
sun, the earth, and the moon. 

The suHy you have told me, is the centre of 
the system, round which the planets revolve. 
The sun, I suppose, is nearly in the shape of 
an orange? 

Yes; but why do you ask me that? 

Because the sun alwcnfs looks to me like a flat 
circle. 

If I wish to express to you the true form oi 
an oi-ange on this paper, which is a flat surface^, 
how should I perform it? 

You would draw the outline, throw in the 
shadows, and then colour it. 

Look at those globes on the sideboard^ which 
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Ibcef ' the windows : why do they appear of a 
spherical form? 

^'Because the light falls on the moH promineni 
parts of the globes, leaving the other parts more 
or less in shadow. 

Now, observe what I say: when d globular 
body is near enough to appear of its true figurei 
this appearance is owing to the light, and sfaa<^ 
dow being both obvious. But when a body is 
almost all lumitfoas, ov whtn it is removed to 
such a di^ance, that these distittctions are not 
observable, the sphere no longer appears of its 
true shajje, but looks like a flat circle ; thus it 
is with the sun ; it appears to us lik^ a bright 
§at circle, which flM circle is termed ihe son^s 
disk. That the su^ is of a spherical form, yom 
witt not doubt when I inform you, that it turns 
around its axis in rather more than twenty-five 
days. 

7^ distance of the sun seems so inaccessibly 
great y that I should Uhe to knom, how this motion 
has been Mceftained. 

The proportional mean distance of the earth 
from th6 dun, is one hundred thousand miles^ 
of which immense distance you will be able to 
form a more adequate idea, when I tell you that 
its diaitieter is eight hundred and ninety thou* 
sand miles, while the diameter of the earth is 
not more than seven thousand nine hundred and 
seventy miles ; so that the sun is about one mil- 
Uon three hundred and ninety-two thousand 
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five hundred times larger tbau the earth ; tbtf 
number of solid miles of which it consists, are 
thre6 hundred and sixty-nine thousand, one 
hundred and twent7-K>ne billions of solid miles \ 
and hence it follows, that its distance must be 
extremdy greati since it appears not much 
larger than the moon, but, notwithstanding 
this, its rotation on its axis is capable of proof. 
I hng to hear how. 

By the motion of a certain bunlber of daifk 
spots on its surface, and these are fQu;nd>to haye 
ja motion from east to west; and thisir quicker 
motion, when they^tre at the centre than wbea 
they are near the edge, evinces that the sun is. a 
iupberical body, that he turns on bis axis in ft 
contrary direction, or from west to east; that b^ 
;is twenty-five days in peiforming this revolutip% 
and that his axis is inclined to the plane of the 
ecliptic, seven degrees and a half. 

Do fhese spoUy through succeeding revolutions^^ 

Mlfvajfs present tlie same aspect? 

No, far from it : the spots are sometimes of 

:ft. comparatively moderate size, white at other 

^ times a singly spot has been seen mudi largw 

. than the circumference of the whole earth} and 
tJpkey are so changeable in their situation and 

. figure, as frequently to vary, even during the 

. tipde of observation. 

Have these spots any ijftct on the sun^s 

Mghl? 
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It is probable, they have. The page of his- 
tory informs us, that there have been periods^ 
when the sun has been deficient in its accus- 
tomed measure of brightness^ and has shone 
with a dim light for the space of a year. This 
might be the effect of the magnitude, or number^ 
of these spots, though the cause at the time might 
not be known. 

ff^hat number of spots have been seen at 
once? 

About the time, when they were first ob- 
served by Galileo, in 1611, forty, or fifty, of 
them were seen at a time, but at present we 
seldom observe more than thirty, and there have 
been periods of seven or eight years, in which 
none could be discerned. 

What you say leads me to suppose^ then, that 
there must be an appearance, and a disappearance 
of these ,spots, totally different from that which 
arises from the rotation of the sun on its axis^ 
which creates a movement from east to west. 

That there certmnly is, and at the disap* 
pearance of a dark spot it is generally converted 
into an illuminated faecula, or luminous spot, 
which appears much brighter than the other 
parts of the sun. 

Of what do these spots consist? 

Of a nucleus, or central part, which appears 
to be much darker than the rest, and to be 
surrounded by a kind of mist or smoke. 

E 
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What causes are supposed to produce ihese 
spoU9^ 

Some philosophers have been of opinion, that 
they are occasioned by the smoke, and opaqae 
niatter, thrown oat by volcanoes, or burning^ 
moontains of immense magnitude; and that, 
when the eruption is nearly ended, and the 
smoke dissipated, the flames are exposed, aad 
assume the appearance of luminous spots. 
Others have supposed them to be occasioned by 
a number of planets, circulating round the sun> 
at a small distance from its surfisice ; and others,; 
that they are clouds, floating new its surfiice. 
The opinions of M*. de la Hire, Dr. Alexander 
Wilson, Mr. King, and Sir WilEam Herschd, 
are interesting. 

What was the opinion of M. de la Hire? 

The sun he imagined to be in a continual 
state of fusion, and that the spots, which we 
observe, are only the eminences of large masses 
of opaque matter, which by the irregular agi-» 
tation of the fluid, sometimes swim upon the 
surface, and at other times sink, and disappear. 

fVhat has Dr. Alexander ffltson, of GUu-^ 
gow, attempted tc prove P 

That these spots are excavations in the lu«* 
minous matter, that environs the sun*s body, 
and which is probably of no great depth. 

fFhat were Mr. King^s sentiments? 

In 1788, this gentleman published a diseer- 
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tatlon on the stin^ in trincli he advanced the 
opinion/ that the r^l body of the sun is less . 
than its apparent diameter; that we never dis- 
cern the real' body of the sun, except ivhen we 
see its spots ; that the sun is inhabited as well as 
the earthy and is not necessarily subject to burUf* 
ing heat ; and that there is in reality no violent 
dementary heat essentially existing in the rays 
of the son themselves, but that they produce 
heat only, when they come in contact with the 
planetary bodies. 

But what is the opinion of Sir fFiUimm 
Hefschel? 

tie sup^ses the solar spots to be the opaque 
^rotrnd or body of the sun, and that the himi-* 
nous part is an athiosphere, which being inter- 
cepted, or broken, gives us a view of the sun 
biniself. 

Do the ancients appear to have had any no^ 
H&n of these spots in the sun ? 

They generally consider it to be a body of 
pur6 fire. 

fflU you tell me, my dear mamma, how you 
understand the account given of the creation of 
the sun in ike hook of Genesis. I read, God 
said ori fke frit day, ^' Let there be light, and 
there was HgM;** and on the fourth day, *' God 
said^ Let there be light in thefrmament of the 
heaven, to divide the day from the night'' 

It appears probable, that the particles of 
e2 
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which the sun is compoBed were the first day's 
work, and that the concentration of them into 
one body, was the work of the fourth day. 

Thei-e is a very interesting fact, which was 
first observed by Mr. Childrey, about the year 
1650, with which I should wish you to be ac- 
quainted. 

fThatuthat? 

It is what is termed the zodiacal light, first 
so called by Cassiui, in 1683, and by him de- 
scribed in the following manner : '^ This light 
accompanies the sun, and is usually attributed 
to his atmosphere. It is seen at some season^ 
of the year, either a little after sunset, or a little 
before sunrise. It appears at first sight like a 
fiiint, whitish zone of light, resembling tbQ 
milky way. Its borders are then ill defined^ 
and scarcely to be distinguished from the twi- 
light, which is seen commencing near the hori- 
zon. As it ascends above the horizon, it becomes 
bnghter, and larger, to a certain point, after 
which the approach of day renders it gradually 
less apparent, till it becomes quite invisible. 
The direction of its longer apparent axis, is ob- 
served to be in the plane of the sun's equator, 
but its length is subject to gre$it variation, so 
that the distance of its summit fi*om the sun 
varies from 45° to 120^'' 
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CHAPTER VI. 

OF THE FIGURE AND MOTION OF THE EARTH. 

Of the general questions^ which respect the 
earthy some must be allowed to occupy thdr 
appropriate places among the rest of the planets; 
but I wish now to direct your attention to two 
topics, respecting the earth, namely, its figure 
and motion. 

In a former lecture, mamma, you told me, 
that jinaximander asserted that the form of the 
earth was cylindrical. fVho was it that dis" 
covered the earth to be spherical ? 

It is not known, but the doctrine is of great 
antiquity. 

IVtll you sfiow me, that the doctrine is of 
great antiquity 9 

At the taking of Babylon by Alexander the 
Great, eclipses were found to have been set 
down, and computed for many centuries, which, 
without a knowledge of the globular figure of 
the earth, could not have been known. 

Can you give me another instance 9 

Thales^ the Milesian, who lived about six 
hundred years before Christ, was acquainted 
with this fact. 

But though this fact was known to some 
e3 
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philosophers, are there not many proofs, that this 
knowledge was confined to a very few persons 9 

Yes ; some of the greatest poets^ and mathe- 
maticians^ were ignorant of it. Heraclitus, a 
Greek philosopher, who lived about five hundred 
years befoi-e Christ, thought the earth was in 
the form of a canoe. 

tVhat did Aristotle think ? 

That it was in the forni of a timbrel. 

And what was the opinion entertqined ky 
Wfist persons respecting thefgure of the earth ? 

It was supposed to be a large circulai- plane* 

But what really is the form of the earth ? 

The earth is of a round or spherical figure^ 
nearly resembling a globe. 

IVill you mention to me one evidence of th^ 
earth heir^ a round body ? 

The voyages of Sir Francis Drake, Lord 
Anson^ and Cook, who set out at different times^ 
and by steering almost continually westward^ 
arrived at the places from whence tbey de- 
parted. 

Can you give me another proof or two ? 

The circular appearance of the earth its^^ 
and the loss of the^ view of the lower part of 4 
vessel, before the upper part disappears ; which 
must aiise from the water between the beholder 
find the vessel, having the form of a curve. The 
circular shadow of the earth upon the feqe of 
the moon, in the time of a l^nar eclipse, evinces 
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the form of the earth; berides which, from 
observations on the other heavenly bodies, its 
figure might be gathered from analogy. 

< BtU are not the hills and valleys upon its sur- 
Jace, irregularities sufficient to destroy its rounds 
ness ? 

No: the highest mountains/ with which We 
are acquainted, bear a less proportion to the 
whole bulk ot the earth, than the small risings 
on the coat of an orange bear to that fruit. 
The in*egularitie8 on the face of the moon, do 
net, we perceive, operate to destroy its round- 
ness; for though it abounds with hills, and 
vaSkfBy it still retains its spherical form. 

Fbu would, you said, speak to me a Kttie 
about the motion of the earth, and I am glad of 
that, sinee what you have said concerning the Co* 
pemiean system has puzzled me; for the sun and 
stars certainly da appear to move. I, ther^ore, 
wish to know what objections there are to an ad-- 
mission of the reality of their motion ? 

To suppose that the stars move round the 
earth, would require a swiftness of motion, which 
is altogether incredible. 

How swift would that motion be? 

Such is the distance of the stars from the 
earth, and consequently such is 'the extent of 
the orbits whieh they would have to run round, 
that the nearest of them would move more 
than one hundred thousand miles in a minute. 

E 4 
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But, however decisive this may be, is there no 
other objection to the admission of the mixtion 
of those bodies round the earth ? 

Yes ; the bulk of the heavenly bodies, com- 
pared with that of the earthy is a considerable 
objection. 

How fnuch larger is the sun, or are the stars, 
than the earth ? 

The sun is a million of times larger than 
the earth, and many of the stars are at least 
equally large- 

To what then might we compare the motion of 
the sun round the earth 9 

^^ To the motion of a millstone round a 
marble.** Are you satisfied ? 

But J mammaj while these are some of the 
objections to admitting the motion of the celestial 
bodies round the earth, are there any arguments 
in flavour of attributing this motion to the earth P 

Yes ; such a motion will best account for all 
the celestial appearances, and at the same time 
preserves that beautiful simplicity and harmony, 
which is found to prevail in every other part of 
the creation. 

But, if the earth moves, how is it that we do 
not perceive its motion ? 

We must remember that the earth is a very 
large body ; and that the air, and all the tlungs 
upop its surface^ move with it in open space^ 
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where it has no impediment to meet with ia 
its way, to disturb its beautifully even motion* 

To what may we compare the earth in its 
annual progress round the sun P 

^^ To a balloon turning upon its axis, if^hile 
it floats through the atmosphere." 

But I h4we heard, that, if the earth really 

moved, a stone dropped from the top of a very 

high building, would not fall just at the bottom 

of it, for the building u)ould advance considerably 

forward during the time of the fall. 

This is a mistake ; for /^ it is found by re<- 
peated experiments, that, if one body be thrown 
from another body in motion, the first body 
will partake of the motion of the second.'* 

fVill you be so kind as to illustrate this 
observation ? 

^^ A stone, dropped from the top of a mast, 
while the ship is under sail, is not left by the 
vessel, but falls exactly at the foot of the mast ; 
and if a bottle of water should be hung up in 
a cabin with its neck downwards, it would 
empty itself drop by drop, into another bottle 
placed exactly underneath it, though the ship 
shall have run many feet while each drop was in 
the air/* 

By what term is this motion distinguished ? 

This motion of the earth, which is round its 
own axis, is called its diurnal, or daily motion* 
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Is any periodical change produced hy th& 
motion? 

Yes ; the regular return of day and night. 

Is the earth subject to any other motion ? 

To one other, which is called its annual mo* 
tion. 

Can the earth's annual motion he proved in 
ihe same way, as its diurnal ? 

The proofis may be easily gathered froiq 
celestial appearances in nearly the same manner 
as the former. For, as that luminary seems to 
move round the ^arth, from east to west in 
the space of a day, which is really owing to the 
diuraal revolution of the eailh upon its axis, in 
a contrary direction; so, likewise, it seems to 
have an annual motion in the heavens, and to 
rise, and set continually in different parts of 
them, which is certainly occasioned by the 
daily motion of the earth in its orbit, or path 
round the sun, which it completes in the space 
of a year. 

And will the revolutions and appearances of 
ihe different planets also prove, that the earth is 
not the centre of' the celestial bodies? 

Yes : for it is evident, that wherever the sun 
be placed, the orbit of Venus surrounds, and en- 
closes him, within itself; and therefore Venus^ 
while she describes this orbit, must really move 
round the sun. 
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IVUlyou Jdndly illustrate the same fact by 
the motion of another planet? 

Yes : Mercury is alwajrs found to keep in the 
neighbourhood of the sun, without ever reced- 
ing from him so far as Venus. The extreme 
brightness of this planet, not only proves that it 
is nearer to the sun, than the other planets, but 
that it regards the sun as the dentre oi ite^ 
ittiotion. 

ff^hai do you thinky mamma^ of Mars^, 
Jupiter y Saturn, and the Georgium Sidus ? 

These planets, bdng more distant from the 
sun than the earth, must necessarily include 
the earth in their orbits; but, from their ap« 
pearances, it is plain, that the sun, and not the 
earth, must be the centre of their niotions. 

fVhat is the conclusion you draw from all 
this? 

That the earth, itself, must likewise move 
round the sun ; for, since jt has Mercury, and 
Venus, on one side nearer the sun, and Mars, 
Jupiter, Saturn, and the Georgium Sidus, on 
the other, more reVnote, it follows from analogy, 
that, being of the same nature as they are, it 
must also partake of the same motion. 
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CHAPTER VII. 

OF THB liiQON. 

Is it possible^ that mj dear child can behold 
yon beauteous orb^ without feeling an irresistible 
desire^ to know something more respecting its 
character and influence ? Let your tender mind 
kindle into devotion at such a season as the 
present, when this delicately beautiful planet is 
riding in awfiil majesty on high, attended by a 
multitude of lesser lights, which appear to follow 
in her train, or to decorate her path. 

Fbu know, mamma, how I love to hear you 
talk; attention does not tire me, difficulties do 
not discourage. I will, therefore, hy imme^ 
diately proposing a question to you, evince my 
anxiety to know more. fVhile we are nmv look^ 
ing at the moon, /observe a number of spots; 
what am I to understand they are ? 

Unassisted by the telescope, We naturaUy 
suppose, they are seas, and continents, moun- 
tains^ and valleys ; but on a more accurate in- 
spection with the telescope we discern immense 
elevations and depressions, resemblipg the val* 
leys, and mountains, on our earth. 

^nd do you think, that they do not merebf 
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resemble them, but that they really are valleys 
and mountains ? 

From the appearance of the shadows cast 
by these spots it is obvious^ they are mountains; 
for in all situations of the moon, the elevated 
parts cast a triangular shadow in a direction 
opposite to the sun, while the cavities are al- 
ways dark on the side next the sun, and illa*^ 
minated on the opposite one, which is exactly 
conformable to what we observe of hills, and 
valleys, on the earth. 

Are there any means of determining the 
height of these elevations ? 

As the tops of the mountains are consider- 
ably elevated above the other parts of the moon's 
surface, they are frequently illuminated, when 
they are at a considerable distance from the 
confines of the enlightened hemisphere ; and the 
result of this circumstance is, that astronomers 
are enabled to determine their altitude. 

And what height are ^they found ? 

P. Riccioli observed, that the hill called St. 
Catherine, was about one sixteenth part of the 
moon*s diameter, and according to his calcular 
tion, its height was nearly nine miles, which is 
much higher than any mountain on the earth. 

But y(m have spoken to me once, or twice, 
so highly (^ Sir fFilliam Herschel, that I should 
like to know, what he says of the height of the 
lunar mountains. 
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Tbey have, be thinks, been over-rated, and 
that with a few exceptions the greater part do 
not exceed half a mile in perpendicular eleva- 
tion. 

Have not volcanoes been discovered in the 
moon? 

Yes ; Herschel discovered three, in the dark 
part of the moon, of which two appeared nem*ly 
extinct, whilst the third exhibited an aetnal 
eruption of fire, or luminous matter. It appeared 
to burn with great violence, and might be com- 
puted to be about three miles in diameter. The 
eruption resembled a piece of burning charcoal, 
covered by a thin coat of white ashes. All the 
adjacent parts of the volcanic mountain were 
faintly illuminated by the eruption, and, in pro* 
portion to their distance from the crater, became 
more obscure. 

You mentioned the name of St. Catherine, as 
appropriated to a spot on the moon; is, then, 
each place of consequence, distinguished hf a 
proper name ? 

Yes: RiccioU divided the lunar regions 
among those philosophers and astronomers Who 
have distinguished themselves by advancing the 
knowledge of the heavens; giving the names of 
the most celebrated characters, to the largest 
spots, and those of less eminence to the smallest; 
and this method is generally followed. 

tVill you tell me the names, mamma? 
3 
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Yes : I will give you a list of the principal 
spots on: the moon with a map^ by the use of 
which you will soon know the names of the 
places on the moon^ when you view it thrtmgh 
a telescope. 

In a former conversation you spoke of the 
sun's atmosphere. The moon is^ I stq/pose, ao^ 
commodated in the same manner 9 

Why do you say accommodated ? 

Because I understand the atmosphere, which 
surrounds the earth, is. of such amazing ad-' 
vantage to us in disseminating the light of the 
sun all around, which would otherwise he cosir 
fined to a stream of light in the direction im 
which the sun is sittuUed, so that light could onbf 
he enjoyed, when the face is turned io the sun, 
I understand it increases the length of our days^ 
by affording us light some time before the sun 
rises, and after he sets; that it breaks the power-' 
ful rays of the sun into genial warmth, which 
would of herwise be a stream of heat, and destroy 
all vegetation. 

I am mnch delighted with your remarks. 
You can doubtless tell me the height of the 
atmosphere ? 

It is, t brieve, about fifty nules. 

Siniee you so justly appreciate the value of 
this fluid mass of matter, which revolves with thU 
earthy anti which guards it from ext^nal injury, 
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you will be concerned to find that most astro- 
nomers are of opinion^ that the moon has no 
atmosphere. 

Bui why do they think soP 

Because the fixed stars^ at the time of an 
Qccultation, disappear instantaneously without 
any gradual diminution of their light. 

And do you think, mamma, that this reason is 
sufficient to justify the conclusion 9 

I am willing to believe not^ since we find^ 
that the air supplies the lungs, supports fire, 
conveys sound, diffuses smell, gives rain, wafts 
ships, and bears up birds ; in addition to the 
advantages you have named ; and since, as the 
bulk of the moon is thirteen times less than that 
of the earth, her atmosphere must be diminu- 
tive in proportion, and may, though invisible to 
us, exist. 

Are the days an the moon of the same length 
^as those on the earth? 

No : the inhabitants of the moon have but 
one day and night in the courae of a month; for, 
on looking at the moon through a telescope, we 
<x>nstantly observe the same face. 

Have they much variety in their seasons ? 

No ; the axis of the moon being almost per- 
pendicular to the plane of the ecliptic, she has 
little or no diversity of seasons. 

There is one thing, respecting the moon, 
which I wish you to make me clearly under- 
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stand: it is the cantimud change tffigure^-to 
which she is subject. 

1 have no doubt of success in the attempt. 
As these changes are always the same^ when the 
moon is at the same distances from the sun^ it 
proves that she receives her light from that 
luminary ; for the moon being enlightened only 
on that side, which faces the sun, a greater or 
less quantity of that enlightened part, will be 
visible according as she is turned towards us ; 
and her figure will consequently appear to vaiy 
through the whole of her revolution *. 

Do the earth and the moanyjoumejf in exadfy 
the same track 9 

Nearly so ; the moon's orbit being only in- 
dined to the plane of the ecliptic, in an angle 
of about five degrees : but this deviation oc* 
casions what is called the moon's fibrations. 

fVhat are those? 

Irregular motions, by which more than 
the half <^ that body is exposed to our view; 
unce» when she is below the level of the ecliptic^ 
we look over her, and when she is above the 
level of the earth's path, we look farther under 
her. This circumstance occasions a variation 
in the apparent dimensions of the spots on the 
lunar disk^ and in thdr distance from the limbs 
of the moon. 

* MemonBdum III* 
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Are these the only variations to which the 
spots are apparentfy subject 9 

Nos when the moon is ih, or near oppo- 
sitioD, a very remarkable change in its general 
appearance takes place. The whole disk ap- 
pears illuminated, and reflects the sun's rays 
directly on the earth; many of the shadows- 
projected by the eminences on her surface dis- 
appear; and, in feet, the change is so great at 
to render it difficult to recognise many of the 
spots. 

Has tlie moon two motions, the same as the 
earth, one round its own axis, another round the 
earth P 

Yes; and this revolution round the earth 
is performed in a little more than twenty*«even 
days; and you are aware, that to the inha*" 
bitants of the moon the earth appears to re* 
volve about them in exactly the same period 
of time. 

Ves : and you /lave just told me, that- the 
earth and moon are bodies of' the same nature r so 
I suppose, that, as the moon is capable of reflects 
ing tlie light received from the sun, the earth is 
capable of doing the same 9 

That is a veiy proper conclusion; and H 
is a fact that our earth is a moon, to the moon, 
appearing thirteen times larger to her^ than she 
does to us. 

O mamma, tchat a majestic sight I 



Jk^ ASTRONOMICAL CATBCHISM. 67 

At the time of new moon to us^ the earth 
appears to the hihabitants of the moon^ full;, 
but^ as the moon turns upon its axis only once 
during a mouthy and as we have always nearly 
the same face presented to us, it is evident^ 
that the residents on one half of the lunar world 
never enjoy the glorious sight of the earth. 

lam sure, I should take a journey to the op^ 
posite hemisphere, were it my misfortune to live 
M^ the nmllummed side. 

Yes, I hope you would ; for I cannot %iire 
to myself an object more interesting than the 
bright of a globe gliding majestically along the 
azur6 vault of heaven, and affording as much 
light as thirteen i^ our highly valued moons. 
IShoiild any of the inhabitants feel an yoa do^ in 
eomparing it with the sun, they may well say^ 

** l^o\x giv'st us his blaze again 

Void of its flame, and sbedd'st a softer day.*' 
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CHAPTER VUL 
SECTION THE FIRST. 

THE ftUN^ THB EARTH, AN0 THE Bf001^« 

For the sake of method we have considered 
tlMse interesting bodies under three divisions; 
but to see in a more perfect manner the sinpli- 
dty, and grandeur^ <tf Nature in her designs, and 
the wisdom, and the simpttcity, of her workman* 
ship, we most no longer separate them, but 
must i^ew them in their collective operation, in 
their mutual subserviency and dependence, in 
their combining together to produce one result, 
one grand and interesting design. The most 
astonishing effects are the result of a few simple 
principles; the same invariable laws, govern 
alike the indiscernible atom, and the immeasur- 
able body; the single principle of gravitation, 
pervades the whole universe, and puts every 
spring, and wheel, of it in motion. 

flThat subject will you Jirst select^ mammayin 
considering the united influence of the sun, the 
earthy and the moon P 

We will, for a few moments, turn our minds 
to the pleasing vicissitudes, exhibited in the 
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alternate succession oi day, and night, and in the 
regular return of the reasons. You can, I am 
8ure/tell me in what way these are pit>duced. 

Is not the succession of day, and night, Oiy 
caiioned hy the uniform rotation of the earth on 
its axis? 

It is; for, as the globe turns r^ularly round 
this imaginary fine, once in every twenty-four 
hours, only one half of it can be illuitainated at 
• time. Hence, it is evident, that any partieu^- 
lar place will sometimes be turned towards the 
mm, and sometimes from it ; and^ being con- 
stantly subject to these various positions, it wiU 
enjoy a regular return of light and darkness. 
As Umg as the place continues in the enlightened 
hemisphere, it will be day ; and when^ by the 
citumal rotation of the earth, it is carried into 
the dlu*k hemisphere^ it will be kruight. 

In w/iat direction is this motion of the earth 
4fn its asis performed? 

It IS from west to east ; and this occasions an 
^^rent motion of the celestial bodies in a ccm- 
trary direction. — ^The sun, for instance^ seenKS 
to make Us daily progress through the heavens, 
£x>ra the east towards the west ; but this is an 
optical illusion, arising from the opposite motion 
of the earth* 

If the axis of the earth were perpentUcular to 
the plane qf its orhit, should we not ha»e the 
doys, and nights, equal all over the globe 9 ^ 

f3 
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Yes ; for^ if this was the case, the boundary 
of light and darkness would pass through the 
two poles, and divide each of the small circles, 
which are parallel to the equator, into two equal 
parts; and, as the uniform rotation of the earth 
upon its axis, must occasion every place to 
describe equal parts- of one of these parallel 
circles in equal times, the days and nights would 
of course be equal all over the globe, exc^t at 
the poles, where the sun would neither rise nor 
set, but remain continually in the horizon. 

But, as the axis of the earth is inclined to the 
plane of its orbit, what is the result? 

The result is, that the days lengthen, and 
shorten, from the equator to the polar cir- 
cles, every year, the greatest length being six 
months, the least length being twelve hours; so 
that there is sometimes no day pr night for 
many revolutions of the earth within the polar 
circles, and the days and nights are equally long 
all the year round at the equator, which is 
always equally cut by the boundary line of light 
and darkness. 

But, during the six months* darkness at the 
poles, what is the compensation to the inha- 
bUants? ^ 

As one half of the ecliptic never set«, and 
the other never rises, at the poles, the inha- 
bitants would certainly be in darkness during 
six months^ were it no^^fbr the iqterventioa of 
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the atmosphere, which occasions the refractioa 
of the sunfs rays^ and thus imparts light some 
days sooner, and occasions it to continue some 
days longer than it would otherwise remain. 
Again, the sun never goes more than twenty- 
three degrees and a half below the horizon of 
the pole, so that the inhabitants have very Httle 
dark night; since, with them as well as with us^ 
there is twilight till the sun is eighteen degrees 
below the horizon. 

The Aurora Borealis, which some naturahiits 
suppose to be a magnetic substance, which, 
gathering and thickening towards the north, 
sheds a certain light at a distance, is not with- 
out its influence in cheering their gloom. 

But stilly from the Mbject of our conversation^ 
I apprehend you have left the inaat importdnt 
mitigatwhy of the sUuatian of the polar inha^ 
hitantSyfor me to name. 

Well, then, let me hear what it is. 

// is tlieir et^oj/ing so much light from the 
moon; hut though I conclude this to be the fact y 
I do not understand why the ^ence of the sufk 
secures the visits of the moon. 

This I will endeavour to explain to you.-^ 

^^ The full moon, being always opposite to the 
sun, can never be seen while thie sun is above the 
horizon, e:^cept whra the moon falls in the norths 
em half of her orbit; for, whenever any point of 
the ecliptic rises, the opposite point sets. There* 

r4 
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fore, as the sun is at)ore the horizon of , the north 
pole, from the 20th of March, till the 23d Of 
Sq^tember, it is plain that the moon, when fnlly 
being opposite to the snu, mnst be below the 
horizcm during that half of the year ; but when 
the sun is in the southern half of the ecliptic, he 
never rises to the north pole; during which half 
of the year, every full moon happens in some 
part of the northern half of the ecfiptiic, which 
never sets. Consequently, as the polar mbat-^ 
bitants never see the full moon in summer, they 
have her always in the winter, before, at, and 
after the full, shining for fourteen of our days 
and nights ; and when the sun is at his greatest 
depression below the horizon, being then in 
Cs^wicom, the moon is at her first quarter in 
Aries, fulJ in Cancer, at her third quarter in 
I4bra; and as the b^ioning of Aries is the 
rising point of the ecliptic, Cancel* the highest^ 
and libra the settmg point; the moon rises at 
her first quarter in Aries, is most elevated above 
the horizon, and full in Cancer, and sets at the 
beginmng of Libra in her third quarter, having 
continued visible for fourteen diurnal rotations 
of the earth. Thus the poles are supplied, one 
half of the winter^time, with constant moon- 
iigfat in the sun's absence, and only lose sight 
of the moon from her third to her fiijst quarter, 
while she gives but very little light, and could 
be but of little, and sometimes of no service to 
them.** 
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But Still, lest the idea which I wish to com-* 
municate, should be imperfectly conveyed, I will 
introdace a few additional obervations in the 
form of a memorandum at the close of onr con* 
versatioD, and this shall be illustrated by a draw** 
ing** But I wish to point out to you in the 
phenomenon which attends the harvest-moon, 
the wisdom and beneficence of the Deity, who 
so orders the course of this luminary, that it 
bestows more or less light on all the earth, as 
the several circumstances of its inhabitants re- 
quire, and as the vai-ying seasons render it ser* 
viceable and necessary. 

Pray do so^ my dear mamma. 

Many persons take it for granted, that the 
moon rises about fifty minutes later every day 
than on the day that preceded; but tins is 
the case only at the equator, where there is no 
variety of seasons, where the weather seldouL 
efeanges, and even then but at stated times, so* 
that moonlight is not necessary for gathering 
in the produce of the earth. But, at consider- 
able distances from the equator, where the 
weather, and the seasons, are more uncertain^ 
the autumnal full moon rises very soon after 
sunset for several evenings together; At the 
polar drcleB, where the mild season is of very 
short duration^ the autumnal fall moon rises at 

* Memonrndum IV. ' 



74 AN ASTRONOMICAL CAT«C«I9M. 

sunset, from the first to the third quarter ; and 
at the poles, where the sun is for half a year 
absent, the winter full moons shine constantly 
without setting, from the fii*st to the third 
quarter. 

/ think I know the reason of this. 

I presume you understand that all these 
phenomena are owing to the different angles 
made by the horizon and different parts of the 
moon*8 orbit; and that the moon can be full^ 
but once or twice in a year in those parts of 
her orbit which rise with the least angles, and 
can never be full, but when she is opposite to 
the sun; and since the sun is never in Virgo 
and Libra, excepting in our autumnal months, 
it is plain that the moon is never full in the op- 
posite signs Pisces and Aries but at that season^ 
and, therefore, we c{in only have two full moons 
in the year, which rise so near the time of sun-» 
set for a week together, as the horizontal moon 
and its immediate successor. 

But is not the moon in Aries twelve times in 
the year P 

Yes. 

fThy then do we not observe this remarkable 
rising of the moon except at the time of harvest? 

The reasons are, in wiQter these signs rise 
at noon, when the superior light of the sun pr^^ 
vents her being regarded. In the spring, the 
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gftn is in these signs, and the moon changes in 
them^ so that she is quite invisible. In sum- 
mer^ they rise about midnight, thq sun is then 
three signs before them, the moon is at her 
third quarter,^ which, connected with her late 
rising and the little light she has to communi* 
cate, occasions her to pass unobserved: but, in 
autumn, these signs are opposite to the sun: 
they rise when he sets, the moon is at the full; 
which renders her so very conspicuous. That the 
moon, when thus rising in the east, should ap* 
pear larger than when she is on the meridian, 
will be obvious if you attend to this figure and 
the illustration^ though it may seem strange,- 
when we remember, that she is much nearer to 
us when she is at the meridian^ than wh^n she 
appears in the horizon. 

Now you have eagphtmed it all so very dearly 
to me, I certainly think it a very happy circum- 
stance, that she is conspicuous just when she is 
wanted. 

And I think the same; but I cannot allow 
you to rest here. — ^We are in great danger of 
one of two things : either indolently to resign all 
circumstances to the determination of God^ or 
presumptuously to wrest every thing from the 
direction of his infinite mind^ and to multiply 
causes, till w^ think we find a solution to our 
inquiries; but so it must not be with you. You 
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must most diligently search the book of nature. 
You must be able to inform me of the me* 
chanism employed there> exhibit to me the 
acting wheels^ and demonstrate how they ar6 
I^aced, between the main spring and the final 
cause; but^ compelled as yon will be to see 
choice, plan, and contrivance; to see difficnlties 
overcome, privations compensated, unnecessary 
munificence restrained, and &vours well timed; 
you must carry your mind forward to God, the 
great personal agent who so admiraUy adjustii 
the complex machinery. In the present case, 
we see a process, in which the sun, the earth, 
and the moon, are the agents employed. By 
their joint operation there are a set of results 
the most desirable obtained, and it is improper 
to indulge in a phraseology, which would ascribe 
aU this to the fortuitous concurrence of circum- 
iitances, and not to the actings of a mind, att- 
qualified to arrange^ all-powerful to execute. 
Having now dwelt sufficiently long upon the 
diurnal motion of the earth, and upon its re- 
sult, days and nights, we will proceed to the 
other grmid movement of the earth, which you 
cain^cribe to me. 

It is the eartKs annual motion round the sun^ 
which occasions the seasons. 

I can, I think, contrive a verytsatisfiEiQtory 
way of illastrating: this. 
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Proiif doy mamma. 

Let a neat little ellipsis be formed of wire^ 
and be made to stand upon four legs, equally 
delicate, but of unequal heights. Let a candle 
be placed in the centre, then let an ivory ball, 
supported by a piece of thread, be twisted to-^ 
wards the left hand, so that, when it untwists, 
it may ^o to the eastward, or the right hand, at 
the same time moving the ball round the wire 
slowly. The first motion will show the days 
and nights; the other will, displi^ the an<- 
nual motion of the earth in her orbit. By look- 
ing at this, you will also understand, that, if 
the earth had no annual motion, the sun would 
never appear to change his place in the ecliptic, 
and the result would be, that every new moon 
would fedl in the same sign and degree 9f the 
^liptic, and every full moon in the Opposite one ; 
for the moon would go exactly round the ecliptic^ 
firom change to change. 

You mean, that if the moon were once full 
in Pisces ar Jries^ she would always he full, when 
she came to the same sign; but, since the earth 
hms an annual motion, it is otherwise? 

The faet is^ that, during the time the moon 
goe^ round the ecliptic, from the time of any 
conjunction or opposition, the earth advances 
almost a sign forward : and, therefore, the sua 
will seem to g^ as £ar forward in that time, 
namely, 27^"; so that the moon must go twenty^ 

3 
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s^en degrees and a half more than round, and 
as much farther as the sun advances in that in- 
terval, which is rather more than two decrees, 
before she can be in conjunction with, or op- 
posite to the sun again. Hence it is evident, 
that there can be bat one conjunction or oppo- 
rition of the sun and meon in a year, in any 
part of the ecliptic. 

Can you explain tlus to me bt/ a drawing? 

I think my watch will do instead; for what 
has been said may be illustrated by the hour 
and minute hands of a watch, which are never 
in conjunction or opposition in that part of the 
dial-plate where they were so during tbe last 
revolution; and, if we compare the twelve 
hours on the dial-plate to the twelve signs of 
the ecliptic, the hour-hand to the sun, and the 
minute-hand to the moon, we shall have a tole- 
rably near resemblance, in miniature, of the 
motions of our great celestial luminaries. The 
only diflkrence is, that while the sun goes once 
round the ecliptic, the moon makes 12i con- 
junctions with him ; but while the hour-hand 
goes round the diat-plate, the minute-hand 
makes only 11 conjunctions with it; because 
the minute-hand moves slower in respect to the 
hour-hand^ than the moon does with r^;ard ta 
the sun. . 

With the form of the earths orbit you are 
acquainted. 
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/ have just been reminded of ithy the form 
if that wire ; dnd^ Ithink,j/ou told me hefcrey 
that Kepler j^oved it to be elliptical P 

I did 80. You will readily perceive, tben, 
that the earth mUst be much nearer to the sun 
in one part of her path round him, than she is 
in another. 
Fes; I do. 

But you will see this to be the case much 
more clearly, when I have told you, that the 
sun is not placed in the centre of this ellipts&s, 
which I hold in my hand, but in the lower focus^ 
Here S, represents the sun, O, the orbit or path 
round the sun, and E, the earth at different 
times in the year. 

This I certainfy understand; but, haw much 
Marer is the earth at one part of tJ^e year, than 
she is at another? 

Two million, seven hundred, and fifty-four 
tlumsand miles. 

And which do you think is our situation in 
winter? 

Jt thU letter £. 

No, indeed; for as the sun appears con-« 
stantly larger, or under a greater angle in win^ 
ter, than in summer, it is evident that the earth 
must be much nearer to the sun in our northern 
winter, than in our northern summer. A draw- 
ing, which I gave you to illustrate the horizon- 
tal moon, may here assist you. 
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How, thetiy does U happen, that we have not' 
the hottest weather, when we are at the least dt$r 
tancefrom the sun ? 

To obviate this apparent contradiction it 
may be observed^ that the eccentii<»ty of the 
earth's orbit bears no more proportion to the 
earth's mean distance from the sun than about 
one to sixty^ and^ therefore^ can occasion but 
veiy little vai-iation of the beat and cold of dif- 
ferent seasons. But the principal cause of tb» 
difference is^ that th^ sun's rays in winter fiiU so 
obliquely upon us^ and have so large a portiooi 
of the atmosphere to pass through^ that they 
eome with less force^ and spread over a larger 
space^ than they do in summer, or when the sun 
is at a greater hei^t abore the horizon. In the 
winter long nights, we have also a greater degree 
of cold than can be compensated for by the re- 
turn of heat in the short days; and on both 
these accounts the cold will be much increased. 
Whereas in summer, the sun's rays descend more 
perpendicularly upon us, and therefore fall with 
a greater force, and in a greater quantity, on 
any particular place, than when they come to 
us more obliquely. The sun is also much lod^r 
above the horison in summer than in winter { 
and, consequently, a greater d^ree of heat wiH 
be imparted by day, than can fly off by night; 
so that the heat on all these accounts wlU con* 
tinue to increase. 
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SECTION THE SECONIX 

Wfi will now proceed to consider the son^ the 
earthy and the moon^ acting in concert, in the 
production of the tided ; but before we enter 
upon this subject, there is one thought, inti- 
mately connected with it, which in so satisfac- 
tory a manner illustrates the intervention of a 
great presiding, and controlling Power, that I 
should be wrong to omit it. I refer to the pro- 
portion of land and water, which the surface of 
the earth presents. If the water had exceeded 
its present proportion even but a trifling quan- 
tity, compared with the whole globe, all the land 
would have been covered ; had there been much 
less than there is, there would not have been 
enough to fertilize the continent. 

Do you think the Mosaic account, intimates 

that the proportion of land, and watery was at 

fitst exactly what they now are ? does it not ra^- 

iher lead us to suppose, that their being made to 

balance each other as they do, was a gradual 



The Mosaic account appears to me to justify 
the idea, that the present face of the earth, ori- 
g^ted from the revelation of the sphere; co- 
vered by a surfece of a compound mixture, the 
fluid and the solid parts separating, ae the sur- 
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hce became quiescent. But^ had the land been 
left to be the gradual product of the evaporation 
of the waters, by the solar heat, still, all which I 
wished to illustrate, remains complete ; for, how 
came the power of the sun to be arrested just 
at the precise moment, that it was desirable? 
Why did it not stop sooner? why stop at all? how 
came it to stop exactly where infinite wisdom 
pronounced it " very good?** 

Certainly/; it could only he the result of the 
Iffill, and the power ^ of God. 

When we estimate the whole mass, of which 
the globe is composed, there is no doubt, that 
the solid parts greatly exceed the fluid, yet still 
the ocean covers more than one half of the suip* 
face of the globe, and it was, and is, indispens- 
able^ that this large body of water should be 
kept in continual motion : we will now inquire, 
how that is effected. 

If we had been perched upon a suitable emU 
nence^ so that we could have taken a good view ff 
the earth at its Jirst formation, soon after tk^ 
surface became quiescent, it would have been a 
nice problem to have found out, how the ocean 
should be kept in continual Tnotion. If you had 
not introduced into this Chapter the sun and 
moon, as companions with the earth, I should 
never have found it out; but, now lam led to 
suppose it is effected by their influence. 

It is ; but we do not look to the sun as the 
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principal source of the tides^ since bis immense 
bulk would ratber produce one grand elevation, 
tban tbe alternate ebb^ andflow^ with wbicb we 
are now accommodated. Still he is not without 
his influence^ and at the time of the new^ and 
full moon, when the sun and moon act together 
on the water, they elevate it still more tban at 
another time, and create what are called the 
spring tides; whilst on tbe other hand, at 
the moon*s first and last quarters, when the sun 
and moon act in opposition to each other, the 
water is less elevated than usual, and the neap 
tides are produced. 

7%en lam to understand, thai it is to thA in^ 
fiaence of the sun and moon, thai we are indehU 
edfor the m4>tion of the waters ; but wiU you 
tell me why this motion is indispensable? 

Winds and currents, aid in producing this 
eflfect; but without motion the whole world 
would become a mass of putrefaction. I think 
I cannot do better than read you an account Sir 
Bobert Hawkins has given of the cessation of 
motion in the waters about the islands of the 
Azores. He says> ^' In consequence of being 
becalmed in the year 1590, for the greater part 
of six months, all the sea became so replenished 
with several sorts of jellies, and forms of ser- 
pents, adders, and snakes, as seemed wondeiiul: 
some green, some black, some yellow, some 
white^ some of divers colours, and many of 

o 2 
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them had life ; and some there were a yard and 
a half^ and two yards in length, so that hardly a 
man could draw a bucket of water clear of 
somq corruption. In this voyage, towards the 
end, many of every ship fell sick, and began to 
die apace. But the speedy passage into our 
country was a remedy to the crazed, and a pre- 
servative for those that were not touched/* Mr, 
Boyle also informs us of a friend of bis, who was 
becalmed for twelve or fourteen days in the In- 
dian Sea, who said that the water, for want of 
motion, began to emit a very offensive smell. 

/ had attributed our preservation from much 
of' fiat which you have described, to the saUness 
of the sea. 

The saltness of the sea^ has its advantages, 
by rendering this body of water heavier^ and 
consequently more buoyant, by retarding its 
congelation, and by furnishing that salt which is 
used for domestic and culinary purposes ; but I 
trast you see, that the wholesomeness and sweet- 
ness of the waters are preserved by their motion. 

Vesy I am quite satisfied; but perhaps you 
will illustrate to me the mode, whereby the moon 
is the chief agent in the production of the tides. 

The waters of the ocean are in continual 
motion, ebbing and flowing alternately without 
the least intermission. For instance, if the tide 
be now at high water mark, in any port or har- 
bour which lies open to the ocean^ it will pre- 
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sently stA)side apd flow regularly back for about 
six hours^ when it will be found at low water 
mark. After this^ it will again gradually ad- 
vance, for six hours, and then return back in the 
same time, to its former situation, rising and 
falling alternately twice in about twenty-four 
hours. The interval between flux and reflux is, 
however, not precisely six hours, but almost 
eleven minutes more; so that the time of high 
water does not always happen at the same hour, 
but is about thi*ee quarters of an hour later 
every day, for thirty days, when it again recurs 
as before. Now you will observe that all this 
exactly answers to the motion of the moon ; she 
rises eveiy day, with a few exceptions, about 
three quarters of an hour later than upon the 
preceding day, and by moving in this manner 
round the earth completes her revolution in 
about thirty days, and then begins to rise at the 
same time as before. There is also a constant 
rotation of the waters from the east, to the 
west, in exact obedience to their lunar guide. 
This tendency of the sea towards the west is 
particularly observable, in all the great straits 
of the ocean. Such a peifect harmony una- 
voidably leads us to look to the moon, as the 
chief cause of the tides. But perhaps you do 
hot discern one difficulty, which opposes itself 
to what has been said. It is this : the tides pc- 
cur in the same place^ twice in twenty-four hours^ 

o 3 
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whereas the moon is on the meridiaii but once 
in twenty-four hours^ so that the waters must 
be raised^ both under, and opposite^ to her situa^ 
tion. 

Now you mention it, it does appear a con^ 

siderable difficulty; for, though I can under^ 

stand, that the waters, nearest to the moon, 

will he raised, I do not see, why the waters, the 

furthest from the moon, should also rise. 

To comprehend this, you will observe, that 
the part of the earth's waters, which are ex* 
posed the least directly to the moon's influence, 
are the parts which are least attracted by it. 
You must also remark, that, when the moon is 
on the opposite side of the earth, all the waters 
must be attracted by it, in the same direction 
that the earth itself attracts them, that iis, quite 
through the body of the earth towards the moon 
herself. Hence those waters, which are farthest 
from the moon, will have less weight than those 
of any other part on the same side of the globe^ 
because the moon's attraction, which unites 
with the earth's attraction, is there least. Nbw> 
therefore, the waters furthest from the moon^ 
having less weight, will be pressed on all sides 
by those, which having more attraction are hea^ 
Tier; and the heavier waters, flowing in, will 
make them swell and rise in an eminence, di- 
rectly opposite to that on the other side of the 
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glebe, caused by the moon's more immediate ^ 
influence. 

^re the tides the same in all parts of the 
ocean? 

They are highest in the torrid zone. 

Can this be accounted for ? 

The seas^ in those parts^ are generally deepo'^ 
and less affected by changeable winds^ or wind- 
ing shores. 

To what height may the waters he raised? 

Some of the greatest tides with which we are 
acquainted, are those in the Severn, and on the 
coast of Lancashire, and that of the river Indus. 
The tides are also very high on the coasts of 
Malaccdj in the strait of Sunda, in the Red 
Sea, at'tbe mouth of the river Saint Laurence^ 
along the coasts of China, and Japan, at Pa* 
nama, and in the Gulf of Bengal. 

There is, I suppose, no place where the waters 
are quite stagnant? 

I know but of one place, that Is at Tonquin. 
In that port there is but one tide, and one ebb, 
in twenty-four hours ; and twice in each month, 
when the moon is near the equinoctial, there i^ 
no tide at all. 

Can you explain to me the cause of this? 

Sir Isaac Newton asserts, that it arisea from 
the concurrence of two tides, one from the South 
Sea» and the other from the Indian Ocean, Of 

o 4 
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each of these tides there come successively two 
every day, two at one time greater, two at ano- 
ther that are less. The time between the arrival 
of the two gi*eater, is considered by him as high 
tide, the time between the two lesser as ebb. 
Are you aware that there are other tides, besides 
those belonging to the watery world? 

No; where are they? 

In the air of our atmosphere: the tides in 
this element keep time with the moon's motion 
almost as exactly as do the waters of the ocean* 

fPere the ancients acquainted with the cause 
of the tides? 

No ; they were considered by them as on6 
of the chief mysteries in nature. Aristotle, 
the great oracle of antiquity, is represented as 
having thrown himself into the sea, because he 
was unable to explain its motion. 

Pliny, who died A. D. 80, is said to have 
observed, that there was a similarity in the mo- 
tion of the moon, and the waters of the ocean* 
Galileo, and Des Cartes, did not express them- 
selves unphilosophically upon this subject. 
Kepler conjectured, that attraction was the prin- 
cipal cause, asserting that the sphere of the 
moon's operation extended to the earth, and 
drew up its waters. 

But after all this I know, who you toiU intro- 
duce to mCy as clearing up all obscurities, and as 
courting difficulties that he might remove them. 
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And who is that^ my child^ whom you havQ 
learned to praise so warmly? 

// is Newton. Bonmf castle says, *^ to a gefdus 
Uke his, enterprise and discovery, were recrea^ 
ihnr 

If you have not any more questions to pro- 
pose to me, we will proceed to another topic. 

Oyes, one: I wish just to know, if the motion 
of the waters will account for all, or at least 
most of those changes in the coast, to which the 
earth is subject ? 

It will; and are you aware, that the sea is 
every day making considerable alterations, either 
T>y overflowing its shores in one place, or de- 
serting tbpm'in others? 

Kes ; I have read some very interesting focts, 
which prove that. 

Let me heai* to what you refer. 

*^ Hubert Thomas asserts, in his description 
of the country of Liege, that the sea formerly 
encompassed the city of Tongres, which however 
is at present thirty-Jive leagues foom it: this 
assertion he supports by many reasons; and 
among others, by the iron rings Jixed in the walls 
of the town, for fastening the ships which came 
into the port. The whole republic of Holland 
seems, indeed, to be a conquest gained over the 
sea, and in a manner rescued from its bottom. 
But, as the sea has been thus known to recede 
foom some lands^ it has been found to encroach 

3 
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tqnm others, for some countries bear melanchohf 
witness to the foct, and show the tops of their 
houses and the spires of their steeples still stand* 
ing at the bottom of the water. One of the 
most considerable inundations we have met with 
in history, is that which happened in the reign of 
Henry the First, which overflowed the estates 
^ Earl Godwin. In the year 1546^ a simUar 
irruption of the sea destroyed an hundred thou^ 
sand persons in the territory of Dort, and a still 
greater number round Dullart. In Friezland 
and Zealand there were more than three hundred 
villages overwhelmed, and their remains continue 
still visible at the bottom of the water in a clear 
day.'' 

These are interesting particulars^ and th^ 
confirm the fact^ that the ocean is every day 
knaking considerable alterations^ either by cover-* 
ing over whole tracts of country^ that were cul- 
tivated and peopled^ at one time ; or by leaving 
its bed to be appropriated to the purposes of 
vegetation^ and to supply a new theatre for 
Imman industry^ at another. 



SECTION THE THIRD- 

Wb will now pass to another subject^ in which 
we shall discern the joint operation of the three 
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bodies, the sun, the earth, and the moon. Per- 
haps you will recollect asking me, whether the 
earth, and moon, move in the same orbit round 
the sun. If this were the case, there would be 
an eclipse of the sun, at eyery new moon, and 
an eclipse of the moon, at every full moon. 

But since the path of the sun and moon are 
not in the same lineal should have thought, there 
would not have been any eclipses at all. How is 
it, then, that they are produced? 

It arises from the orbit of the moon making 
an angle of about five degrees, with the plane of 
the orbit of the earth, and crossing it in two 
points, called the nodes. 

Qnddyou not show me a little drawing , ea9* 
fianatory of the term. Nodes P 

Certainly : hei'e is one, which represents two 
ellipses, one denoting the moon's orbit, and the 
other the ecliptic, or orbit of the earth. Now at A 
and B, these ellipses intersect each other, and 
these precise points are called the moon's nodes. 
The point, where the moon appears to cross the 
ecliptic during her passage into north latitude^ 
is denominated her ascending uode. While the 
point in the heavens, at which the moon crosses 
the ecliptic during her passage into south lati- 
tude, is called her descending node *. 

Then, when the moon comes exactly to either 

* Memorandum V. 
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of these nodes, does it certainly produce an 
eclipse ? 

Yes, even more frequently than that, because 
the body of the moon is larger than these pre* 
cise points : but I will speak of that after I have 
prepared the way, by explaining to you the 
cause of an eclipse of the sun, and of the moon. 

How kind you are, to answer my wishes ra^ 
iher than my questions ! I wish to be loise, bui 
ask questions which impede my progress. 

Not exactly so ; but to proceed. An eclipse 
of the sun, is occasioned by the dark body of the 
moon, passing between the earth, and the sun, or 
by the shadow of the moon felling on the earthy 
at the place where the observer is situated: hence 
all the eclipses of the sun happen at the tim^ 
of the new moon. 

The last drawing answered the endsowell^ 
may I beg for another? 

There is another; now let S, represent the 
4sun, m, the moon ; between the earth and the 
sun, a £ G b, a portion of the moon's orbit; 
e and 1 two places on the surface of the earth* 

I thank you for this; but what do the parts, 
in shadofv, represent ? 

That, marked 7, is the moan's shadow, and 
is called the umbra, and the light part the pen^ 
umhra: now it is evident, that, if a spectator 
is situated in that part of the earth, where the 
umbra falls, there will be a total eclipse of the 
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Ban at that place ; at 8 and 9 in the penumbra 
there will be a partial eclipse, and beyond the 
penumbra there will be no eclipse at all. 

Is it then the fact^ that there may be a total, 
eclipse of the sun to the inhabitants of AfricOy 
while to those at the north pole there is no eclipse 
at all? 

Exactly so ; for the sun is not deprived of his 
light during a solar eclipse; and, as the moon^s 
shadow in its passage over the earth from west 
to east only covers a small part of the earth's 
enlightened hemisphere at once, your inference 
is evidently correct. 

How much of the earth's enlightened Aant- 
sphere^ does the shadow cover ? 

At the moon's least distance from the earthy 
her dark shadow, covers a circumference of but 
t>ne hundred and seventy miles, if the time c^ 
the eclipse be about noon : but much more if 
the time be in the morning or evening, because 
the shadow falls obliquely on the earth. To 
all, who are within this circumference, the sun 
jwiU appeal* totally eclipsed, for about five mi- 
nutes ; but to no place beyond it, although the 
jmn will be partially eclipsed for several hundred 
miles round. 

But, of course, this spot or circumference 
of darkness journeys on, as the moon which 
causes it, advances ? 

Certainly ; and it perpetuates the darkness 
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for one hundred and seventy miles dnring the 
movement, gradually changing its situation all 
the time; for the shadow passes like a cloud 
over the earth, at the rate of two thousand miles 
aahoun 

Fou said jwt now, that, at the fnoon*s least 
distance from the earth, her shadow would pass 
myer one hundred and seventy miles; hut I wish to 
know, how this could take place, if an eclipse werie 
to happen, when the earth is so far from the 
moon, that the lines 8 — 10, 9 — 11, would cross 
. each other, before they come to the earth 9 

A person, situated on the earth, in a direct 
Une between the centres of the sun and moon, 
would see a ring of light round the dark body 
til the moon, called an annular eclipse : when 
this happens, there is not a total eclipse any 
where, because the moon's umbra does not 
reach the earth. 

How long does such an eclipse usually last 9 

An annular eclipse does not continue longer 
than twelve minutes, nor a total more than seven 
minutes. The duration of an eclipse of the sun 
can never exceed two hours. 

fFill you explain to me the cause of an 
eclipse of the moon 9 

This arises from her entering the eaith*8 
shadow, and consequently it must happen, when 
she is in opposition to the sun, that is^ at the 
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tiine of fun moon^ when the earth is between the 
BOH and moon. 

fFill the. same ^figure explain this also? 

It will^ if I add another representation of 
the moon^ so as to allo\^ the earthy to intervene 
between the sun^ and moon. 

Let S^ again represent the sun^ E, the earthy 
and M^ the moon^ in the earth's umbra, 
7 8 and 9 the penumbra. Now^ the nearer any 
part of the penumbra is to the umbra^ the less 
light it receives from the snn^ as is evident from 
the figure ; and, as the nuxm enters the penum- 
bra, before she enters the umbra, she gradually 
loses her lights and appears less brilliant. 

Haw long does an eclipse ofAhe moon last ? 

From the time of her first touching the 
earth's penumbra to her leaving it, five hours 
and a half, may elapse, but not more. 

But how long does the moon contint$e in the 
earth's umbra? 

Not more than three hours and three quar- 
ters. 

How long nu^ she be totally ecUpsed? 

About an hour and three quarters. 

May persons on all parts of the earth see the 
eclipse ? 

An those, who can see the moon. 

IVh/f 

Because the moon is entirely deprived of 
light during an eclipse. 
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fVhy. is an eclipse of the sun but swm 
minutes, and that of the moon an hour (md thre^ 
quarters? 

This arises from the diflferent si2^ of the 
bodies that cause the eclipse^ the shadow beiog 
proportioned to the size of the body. This 
drawing will give a striking proof how very 
large the sun is in comparison of the earth. 

The dark shadow n o is the track made by 
the central shadow over the earth, so that after 
the shadow has passed from n to q, bl spectator 
at n would see the moon leaving the sun along 
the spotted line n m, while the spectator at q 
would observe a total eclipse. If he was nearer 
the centre of the penumbra, he would have more 
of the sun*s face cut off by the moon. So that 
the diameter of the sun in every direction is 
4nipposed to be divided into twelve digits, as 
may be seen by the line z q; three digits 
are eclipsed to the spectator n, on the sun's 
disk ; and, if the eclipse ended at q, would be 
said to end ninety degrees from a line passing 
perpendicularly through the sun's centi^. Solar 
eclipses begin and end,' well defined as to time, 
but the earth's shadow is so faint, that it is 
difficulty even with a good telescope, to ascer<- 
tain the time when an eclipse of the moon 
begins or ends. 

How many eclipses may there he in a year ? 
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The average number of eclipses in a year is 
four^ two of the sun and two of the mcion ; and as 
the sun and moon are as long below the horizon 
of any particular place^ as they are above it^ the 
average number of visible eclipses in a year is 
two, one of the sun and one of the .moon. The 
lunar eclipse, frequently happens a fortnight 
after the solar one, or the solar one a fortnight 
after the lunar one. I will now with a figure 
^i^lain to you a question you proposed to me 
some time since ; do you recollect what it was? 

O yes ; whether tfi^ moan, at the nodes, is 
sure to produce an eclipse. 

To this I reply, certainly, when the change, 
or full of the JoGioon, happens at the nodes, but 
not then alone ; for, when the moon is fiill at a 
little distance from the node, she may also 
suffer a total eclipse ; because the eartVs sha- 
dow is so much . more in diameter than she is* 
Let A B he the plane of the ecliptic, in 
some part of which the eaith's shadow will 
always be. Let a section of that shadow be 
C D and E; and let /{ 5 be a part of the 
moon's orbit.' If the moon is full at C, she will 
pass through the upper part of the shadow, and 
be but partially eclipsed. But, when she is 
lull, in the node, as at i>, that node must be in 
the middle of the shadow, since she will pass di- 
rectly through it, and be totally eclipsed. §o 

H 
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when the shadow is beyond the node, as at E, 
and the moon is at full; there, she will pass 
through the lower part of the shadow, and be 
only partially eclipsed. But, when she is at 
full at Z, she will steer clear of the shadow, 
and not be eclipsed at all. 

This shows, that the limits of ecUpses can be 
only near the nodes; hut how great may this dis^ 
tance he? 

It is found, that a solar eclipse cannot hap- 
pen at a greater distance from the node, than 
eighteen degrees, nor a lunar, at a greater dis- 
tance than twelve degrees. 

Ihes an eclipse of the moon always begin on 
the same side? 

Yes ; on her eastern side, and goes off on her 
western. 

And is it the same with the sun 9 

No ; that of the sun be^ns on the west, and 
ends on the east side, to an Europesm observer. 

Does the orbit of the moon always intersect 
the ecliptic in the same points ? 

No: these points are continually varying. 
Look at the fii*st drawing I gave you ; the node 
a will in a year be moved to e, and the opposite 
node to t. In another year the ascending node 
will have gone back to Z, while the descending 
node will cut 7. 

ff^hat, then! do these nodes perform a revohh- 
tion all round the zodiac ? 



AN ASTRONOMICAL CATECHISM. 99 

Yes ; but it is a retrograde motion^ or coin 
trary to the order of the signs. 

And how long is she going round? 

Almost nineteen years. 

ffliat, then ! is this the fafnous lunar ct/cle, 
of which you spoke to me before ? 

It is. 

/ cannot describe to you, mamma, what I 
feel. There seem to be revolutions, and counter^ 
revolutions among the planets, without end ; and 
yet these enormous globes proceed, though held 
up by nothing : each seeks its course with per* 
feet accuracy through boundless space. 

And yet I have avoided as much as possible 
saying any things that might have a tendency 
to perplex the subject^ or I should have shown 
you much more of the moon's varied, and complex 
velocities, in different parts of the year, and in 
different parts of her orbit. But let the little, 
that is now present to your mind, lead you along 
the track, which is with equal clearness marked 
for you, to the very footstool of the invisible 
God. And shall I add, let it lead you with 
equal velocity too ! O my child, let your love 
of truth, and your devotion to God, be so ar- 
dent, that nothing but its being habitual, in- 
stead of occasional, could prevent its receiving 
the name of passion. And when I would sti- 
mulate you to action, by the activity of the 
heavenly bodies, you know my mind takes a 

h2 
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reacb> which the senses do not authorize. When 
we were viewing the moon a few evenings back^ 
it was some hours in advancing half a yard 
from a star which it touched : a motion appa« 
rently very deliberate. But what was it in 
fact ? The moon really was driving through the 
heavens at the rate of considerably more than 
two thousand miles in an hour. And when to 
this, we add the consideration that this pro* 
digious rapidity is as much under government^ 
as if the planet proceeded ever so slowly^ it 
should^ on the one hand, teach us circumspec- 
tion, and, on the other, lead us to tremble before 
the infinite power of Him, with whom we have 
to do. 

Did the ancients pay much attention to the 
eclipses ^ the sun, and moan 9 

There was no subject, to which they render** 
ed a greater measure of attention, concerning 
which they have invented more absurd stories^ 
or to which their religious worship bore a more 
immediate reference. 

O mamma, I should like to hear sofne of 
their strange stories. 

Well, then, you shall hear, that on every 
eclipse, the Hindoos and Chinese believed those 
planets to be seized upon by a large dragon! 

" The Jesuit, Le Compte, giving a descrip- 
tion of a partial eclipse of the sun, which he 
observed in April 1688, informs us, that during 
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the whole eclipse^ the Chinese were under the 
greatest alarm, imagining they were going to be 
suddenly enveloped in thick darkness, and made 
every where the most hideous yelling and hor- 
rid noises, to oblige the dragon to depart. For 
to this animal/' he addft, '^ they attribute all 
the disappearances of the stars which take place^ 
because the celestial dragon being hunger-bitten^ 
at that time holds the sun or moon fast between 
his teeth, with the intent to devour them.** 

Vou have often mentioned to me how deeply 
the astronomicaly and theological, speculations of 
the ancients were blended together; and surely, 
this is an illustration. 

If so, the religious worship of the Persians^ 
no less declares the same ; they chose to per- 
form their adorations to Mithra^ in deep caverns, 
and gloomy recesses. The deeper these caverns, 
the more gloomy these recesses, the greater was 
the hdght of devotion to which their adoration 
mounted ; and their reason for selecting such 
retreats, was, because they considered it prefer- 
able to celebrate the mysteries of religion in the 
silence of the night, and in the bosom of dark- 
ness. Lactantius, who asserts that the Per- 
sians were the first people who worshipped the 
sun In dens, and in caves, adds, that they did so 
to denote the eclipses of that luminary. Should 
revolving years allow you to pursue this subjec^, 

h3 
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you will find, that calculations, which attri- 
bute to the world such an immense antiquity, as 
would subvert the Mosaic records, are founded 
on, and relate to, the retrograde motion of the 
nodes from east to west, and to the slow de-^ 
crease of the obliquity of the ecliptic. 
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CHAPTER K. 

OF THB PLANBm AND THEIR SATELLITES. 

JViLL youj my dear mamma, obUge me to- 
day, with a general description of the planets ? I 
have collected a number of questions, which I 
am anxious to propose to you. 

That is light: you are sure to make progress^ 
if you let what I impart^ stimulate you to 
thought^ when you are alone. The subject you 
have selected is appropriate ; and I will begin 
by informing you, that the planets, like our 
earth, are all opaque spherical bodies, which 
have no proper light of their own, but shine by 
means of the borrowed light, which they receive 
from the sun. 

How is it known that their light is borrowed ? 

By telescopical observations, it is found, that 
only that side of them which is turned towards 
the sun, is ever illuminated ; while the opposite 
side, which its rays cannot reach, remains con- 
tinually dark. 

H(we the planets a motion round their axes, 
which corresponds jvith the diurnal motion of 
the earth? 

From the regular appearance and disap^ 
H 4 
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pearance of several dark spots^ visible on their 
bodies, it is obvious they have such a motion. 

Have they a progressive motion round the 
sufiy which anstoers to the annual revolution of 
the earth in its orbit? 

Their progressive motion round the sun^ is 
proved from their seeming sometimes to be 
Stationary^ i^nd from their going backwards at 
other times. 

Which of the planets is the nearest the sun? 

Mercury. 

How long is he going round the sun^ or tohai 
is the length of his year? 

Eighty-seven days twenty-^three hours. 

How long is he' turning on his axis, or what 
4s the length of his day? 

This is not yet ascertained. 

ffliat is Mercury^ s distance from the sun? 

Thirty-seven millions of miles, 

fVhen is Mercury visible? 

A little after sunset, ^nd a little before 
sunrise. 

Which planet w second hi order ? 

Venus. 

How long is she going round the sun ? 

Two hundred and twenty-four days, and 
seventeen hours. 

How long is she turning on her axis ? 

Twenty-thre^ hours, and twenty minutes^ 
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ffliat is the distance of Venus from the sun? 
Sixty-eight millions of miles. 

With what degree of velocity does she move? 

At the rate of seventy-six thousand miles an 
hour. 

fFhen is Venus visible ? 
When she rises in the morning before the sun> 
and is west of him ; and then she is called the 
morning star. When she appears east of him> 
and shines in the evening after he sets^ she is 
named the evening star. She is alternately in 
each situation^ about two hundred and ninety 
days. 

fVhich is the planet next above Venus? 

The earth. 

How long is it going round the sun ? 

Three hundred and sixty-five days^ five 
hours, and forty-nine minutes. 

How long is it turning on its axis? 

Twenty-four hours. 

fVhat is its distance from the sun? 

Ninety-five millions of miles. 

IVith what degree of velocity does it move ? 

At Ihe rate of fifty-eight thousand miles an 
hour; which is but little more than half the 
velocity with which Mercury travels. 

Which is the next planet above the earth ? 

Mars. 

How long is he going round the sun? 

Rather less than two of our years. 



100 AN AmimOMICAL CAlVOHISlf. 

Hmo kmg i$ he turning on his axis? 

Twenty-four bours^ and thirty-nine minutes. 

What is Mar^^s distance Jram the sun? 

One hundred and forty-four millions of 
miles. 

With what degree of velocity does Mars 
move? 

At the rate of fifty-five thousand miles an 
hour. 

When is he visible? 

He rises when the sun sets^ and sets when 
the sun rises. 

What is the next planet above Mars ? 

Jupiter« 

How long is Jupiter in making the circuit of 
the sun ? 

Rather less than twelre of our years. 

How long is he turning on his axis ? 

Nine hours and fifty-six minutes* 

What is Jupiter s distance from the sun? 

Four hundred and ninety millions of miles. 

With what degree of velocity does he move? 

At the rate of twenty-nine thousand miles 
an hour. 

At what time does Jupiter appear the largest j 
and most luminous? 

When in opposition to the sun; because then 
he is much nearer to the earth. 

What is the length of his days and nights? 
4 
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They are each about five hoars. 

fF'hat is the next planet above Jupiter? 

Saturn. 

fFhat is the distance of Saturn from the 
sun? 

Nine hundred millions of miles. And here I 
cannot but remark^ how admirably situated are 
these immense planets Jupiter^ and Saturn. 

fVhy? what would have been the effect of a 
different situation ? 

If they had been situated in much lower 
spheres^ they would certainly have disturbed the 
motions of the other planets. 

jind have they no effect now? 

At their immense distances^ they act almost 
equally on the sun^ and on the inferior planets. 

And does that prevent their influence from 
being detrimental? 

Their acting equally^ reduces it^ in some re- 

spects^ to be very nearly the same thing as if they 

did not act at all; while, their happily selected 

< situation may^ in other respects, serve to bind 

and consolidate the whole of the solar system. 

The admirable selection of the situations of 
these planets is the clearer to my apprehension 
from what you before told me of the inequU" 
lities in the moofis motum, occasioned, if I 
rightly recollect your statement, by her near 
approach to the earth, and sun, combined with 
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her diminutive size. May I now inquirej with 
what degree of velocity Saturn moves? 

At the rate of twenty-two thousand miles an 
hour. 

How long is it going round the sun, or what 
is the length of its year ? 

Twenty-nine and a half of our years. 

fVhat does its diameter measure? 

Seventy-nine thousand miles. 

In what time does it turn on its axis? 

In twelve hours thirteen minutes. 

What is Saturn s appearance? 

He shines with a pale feeble light, being 
considerably less bright than Jupiter, though 
less ruddy than Mars. 

Of what size does the sun appear to the in'- 
habitants of Saturn? 

Ninety times less than it does to us; but as 
a compensation for the scanty supply of solar 
light, Jupiter and Saturn, are signalized ; the 
former by being surrounded by several parallel 
faint substances called Belts, the latter by two 
magnificent luminous rings, which encompass 
him at such a distance, that a star may some-* 
times be seen between the inward sur&ce of the 
ring, and the body of the planet. 

ff^hat is the breadth of the inner ring? 

Twenty thousand miles. 

What is tlie breftdth qftlie outer ring? 

Seven thousand two hundred miles. 
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And what is the measurement of the vacant 
space between the two rings P 

Two thousand eight hundred and thirty- 
nine miles. 

Is the nature of the ring knoivnP 

Sir William Herschel thinks it no less ^ solid 
than the planet, and it appears to be of con- 
siderable use in reflecting the light of the sun 
on that planet. 

Is not Saturn the most remote planet ? 

It was thought so till the 13th of March 
1781, when Sir William Herschel discovered 
another at about double the distance. 

By what name is it distinguished P 
' Astronomers generally call it the Herschel; 
but Sir William named it the Georgium Sidus^ 
in honour of his present Majesty. 

fFhat is its diameter 9 

Nearly, thirty-five thousand miles. When 
compared to the earth, it is as four hundred 
and thirty-one thousand, seven hundred and 
sixty-nine, to one. 

What is its distance from the sun? 

One thousand eight hundred millions of 
miles. 

Horn long is it journeying round the sun? 

^gbty-two of our years. 

How many miles then does it travel in an 
hour? 

Sixteen thousand. 
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But, mamma, if this planet has been dis^ 
covered only thirty^even years, how is it known 
that it will complete its revolution in eighty-two 
years P 

By a long series of observation it has been 
found to move with such a velocity as will 
carry it round the heavens in that perioil. 
When it was first discovered it was in Gemini, 
and in August 1803, it had advanced to the 
W of Libra, more than one-fourth of its 
ioumey; and in June 1809, it was in the 8^'' of 
Scorpio. 

ftniatisitshulh? 

It is eight millions, forty-^nine thousand, two 
hundred and fifty-six times, as large as the 
earth. 

Is its brilliancy considerable? 

Yes ; between that of the Moon and Venus. 

How then did it happen that it was so long 
undiscovered? 

It had, there is reason to believe, been be- 
fore seen, but it had been regarded as a fixed 
star. The fact is, we need most powerful incen* 
tives to industry, and we cannot be too thank- 
ful for the education, which tends to shake off 
our native indolence, or for any circumstances, 
that will awaken us to action. The unmanage- 
able length of the telescopes, employed by 
Huygens, and Cassini, with the constant ex- 
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posnre to the midnight air, necessary to success, 
had led to the nse of shorter telescopes^ and 
perhaps^ to a less measure of exertion ; so that it 
was an accident that occasioned the discovery 
of this planet. 

Sir William Herschel, being engaged in the 
examination of the small stars near the feet of 
Gemini^ observed one considerably larger than 
the rest; in addition to which^ the steadiness of 
its light attracted his attention. This induced 
him to apply higher magnifying powers to his 
telescope, which increased its diameter. — ^In two 
days he observed that its place was changed, 
and he then concluded it was a comet; but, in 
a little time, himself. Dr. Maskelyne, and others, 
determined that it was a planet. 

Are these all the planets which belong to the 
solar St/stem ? 

No : astronomers, aroused to action by the 
success of Dr. Herschel, have delighted the in- 
quiring world by continued additional dis- 
coveries. — Professor Piazzi, of the university of 
Palermo in Sicily, discovered a planet on the 
1st of January 1801. 

Where is it situated? 

Between Mars, and Jupiter. 

ffliat is it named? 

In compliment to his sovereign, the founder 
'•of the observatory at Palermo, Piazzi denomi- 
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nated it Ceres Ferdinandia : it is now generally 
called Ceres. 

fVh(U is the aspect of this planet? 

Being of a reddish hue^ it is thought to re- 
semble Mars. 

fy hat is its size? 

Its diameter is about a fourth part of the 
diameter of the Georgium Sidus. 

Have you yet another discovery to tell me 
about? 

Yes : on the 28th of March 1802, Dr. Olbers, 
of Bremen in Germany, observed a new planet-* 
ary body, of small apparent magnitude. 

Does its light resemble that of Ceresi? 
. No: its light is pale^ and white. 

PThat is its name, and where is it situated? 

Pallas is its name, and it is situated between 
the orbits of Mars and Jupiter. 

Have these planets any moons accompanying 
them? 

Not any have been observed; and, indeed^ 
though frequently spoken of as planets. Sir Wil- 
liam Herschel considers them as the occupants 
of a middle rank, between planets and comets, 
and therefore has named them Asteroids. A 
similar kind of planet was discovered by Mr. 
Harding, of Bremen, on the 1st of September 
1804; it has been named Juno. It appears 
like a star of the eighth magnitude, and is at" 
about the same distance from the sun as the 
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OtItAi- two. A fouftb^ and the last which I have 
to Qtune, was discovered on the evening of the 
29th of March 1807, by Dr. Olbers, already 
meationed. 

lf%at name has he given to this planet F 

Vesta. 
. fFhat is the length of its year? 

The annual revolution of each of these 
]^|iet$, is performed in about five of our years. 
A moire exact statemeat you will find in an ac- 
companying memorandum*. 

S0 much was I pleased with what you told 
me about our moon, that I long to hear something 
receding the satellites of the other planets. 
Do they not revolve around their primaries, in 
the same way as our moon revolves abovi us? 

Exactly so; and probably, answer all the 
purposes for them, that our moon does for us. 

How long is our moon gaing round the 
earth? 

A monUi. — ^At what distance from the earth 
does she journey ? 

/ do not knmo. 

At the distance of two hundred and forty 
thousand miles. 

Jupiter haSy I am told, a considerable number 
rf satellites. 

* Memorandum VI. 

I 
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Jupiter has fonr^ which revolve aboat him 
at different distances^ and in different periods. 
The firsts in one day^ eighteen honrs; the se- 
cond^ in three days^ thirteen hours; the third, 
in seven days, three hours; and the fourth^ in 
sixteen days, sixteen hours. 

/ have often been much pleased by looking at 
prints qfJupiier and his moons. 

Never do so again, without remembering the 
compensations, provided for the accommodation 
of its inhabitants. That ail the planets cotild 
be placed equally near to the source of light, 
and heat, and attraction, was impossible; but, 
if I may speak figuratively, we shall find, that 
adl the apartments in this splendid mansion are 
fitted up with admirable contrivances, and un- 
erring wisdom* 

As for as we know, where the light of the 
sun is enjoyed in a more abundant degree than 
it is with us, there, no reflected light is added ; 
add, where less is communicated, there, reflec- 
tors multiply. In the present case, we see four 
moons; as the necessity augments. We find 
seven ; and I doubt not, as the case became still 
more urgent, we shall find ten. 

BtU does this attention, to removey or lessen 
inconveniences y evince itself in other instances ? 

It displays itself through the whole of crea- 
tion. A few additionpl illustrations I will give 
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to you mi a paper*, which I wiU put into your 
liands. 

In what periods of time do the satellites of 
Saturn revolve round him 9 

The one nearest to him performs its revolu- 
tions in twenty-two hours and a half; and that 
which is most remote, in seventy-nine days, and 
Mven hours. 

That these moons are subject to the same 
•kUDs which govern our oum, appears a rational 
conchtsion; but it is, I suppose^ impossible to ob-' 
tain any further satisfaction than that which 
arises from reasoning by analogy. 

We are not altogether restrained to that: 
for this last satellite is seefi to ix^ti on its axis, 
at the same time that it passes round the planet. 

You doubt not, you say, we shall fmd ten 
attendants upon the Georgium Sidm; but hmo 
many are already discovered? 

Sir William HerscheFs discovery of six, has 
given that astronomer very considerable pte&^ 
sure. 

In what period do they perform their, fi^fo^ 
lutionsP 

' The one, nearest to the planet, performs its 
revolution in five days, and tw^ity-three houre; 
but that, which is most remote, takes for this 
purpose, one hundred and seven days, sixteen 
boiin. 

* Memoranduni VI L 
i2 
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Fbu have, wy dear mamma, in a former can* 
versation spoken to me of the Chaldeans \ did 
they distinguish between thefxed stars, and the 
planets P 

I will fiirnish you with an illustration that 
they did: and as I have ak'eadj slightly inti-^ 
mated to you their zeal in advancing their be* 
neiiEu^tors to the starry regions, I will naw 
show you, that, if we may believe them, the 
beautiful and resplendent planets shine not with- 
out being tenanted by individuals equally in«- 
leresting. 

O, how much obliged to you I shall he for 
ihat! 

In the Pagan world, the sun was considered 
as the sovereign deity, the source of lights and 
the principle of nutrition; and their gratitude 
induced them to adore that star as a god. Feel*- 
ing a kindred respect, on similar accounts, for 
their parent Noah^ they consigned his spirit to 
ihat orb. But it .was impossible to separate 
the idea of Noah, from the ark in which he was 
|)i«served.~They imagined that the ark re- 
sembled the lunar crescent ; the moon in that 
state was the memorial of that voyage; and 
their first family and immediate descendants 
are, in consequence, still denominated all over 
the East, the Children of the Sun and Moon. I 
will now direct your attention to the planet 
Saturn. — Here, as in all the heathen mytho-^ 
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l0gf 9 ire find a mysterious ooEnpoxiiid, ieon-- 
slating of the physical j^istbry of thr planeit^ ae- 
coi^ng to the superstitioos notions of the orient 
tal philosophers^ and the history of the deified 
mortal^ wbo^ for his wise and virtuons reign, waa 
exajted to that bright, but distant abode. 

fVUl you favour me with the notions of the 
oriental philosophers ? 

These you may gather from the mode of re- 
presentation, by which he is portrayed in the 
eantem mythologic histoiy of this planetary god. 

How is that? 

He is painted of a blue colour, with a dread- 
fbl and malignant aspect, devouring his children. 
He has four arms, is mounted on a raven, and 
surrounded by two serpents, whose intertwining 
bodies form a circle round him, 

H^hat am I to understand hy all this ? 

As Saturn himself is a personification of 
time, which moves on slowly, yet most cer- 
tainly advances (as does the p^net himiself); 
we must, by his children, undei*stand the re* 
volving yeara. — ^As their bodies were intertwined, 
so~ are the revolving years closely connected 
with each other. 

But who is the wise and virtuous king ex^ 
alted to this distant abode? 

The Janus of the western world, the vene- 
rable Noah. — Hence may be seen medals of 
this deified mortal, bearing two heads joined by 

i3 
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the hinder parts^ with the prow of a ship o&j&Eii 
on the reverse. Macrobius informs us^ his two 
faces denoted that he knew both past and 
future things, and the fingers of his statues 
were so joined, as to express the ncnnber threQ 
hundred and sixty-five. 

ff^hat was that to intimate? 

The days of the year; a circumstance whicb 
may be regarded as a token of the great pro- 
ficiency of Noahj, in astronomy. 

ff^ho had the honour of being advanced to #i» 
abode in the sphere of Jupiter? 

Ham, the third son of Noah, the true Jupi- 
ter Hammon of antiquity, the founder of the 
Egyptian nation, whose country, in the Bible, 
is called the Land of Ham, 

Noah, you have told me, was exalted to the 
Sufiy and to Saturn, fFas Ham thus doubly 
honoured? 

Yes; he was not only immortalized in thia 
planet, but in the constellation Aries. 

ff^ho has found a supposed residence in the 
planet Mars ? 

The indefatigable Mr. Maurice thus answers 
such an inquiry : — " From the derivation of his 
name, from the sanguinary, and terrific aspect, 
of the planet, and the inauspiciousness of the 
day distinguished by his name, I should be in- 
^clined to think, that the wai'like and tyi:annical 
^imrod, was the tyrant spirit, th^t waa sup^ 
posed to reside and rule in Mars." 
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And who in Venus f 

Semirainis^ the Dea Syria of Babylon. — She 
dione forth upon the abject i*ace who deified 
her^ with eqnal lustre in the Pleiades^ and in 
the morning star. 

fVhom am I to recognise in Mercury ? 

Budda, who was possibly no other than the 
Phut or Phnth of Scripture^ the third son of 
Ham. 

Hhankyou, mamma; but mm/ I tell you what 
I was, this momingy reading before you came 
down to breakfast 9 

Certainly. 

It was an account of the palace of Deioces, 
king of Media. 

Well, what of that? 

/ ready that this palace was situated in the 
most interesting part of Ecbatana^ that it was 
surrofunded by seven drcular walls which Dei' 
0C& placed on a hill rising in ascent one above 
the other, and were painted of seven colours^ not 
unaptly representing the planets: while the inner 
wall, which enclosed the royal palace, stood pre- 
eminent in beauty, the outer and lowest wall was 
of amazing extent. 

Intending to request that you would allow the 
planets to be the subject of our conversation to^ 
day, Lhave treeisured this up, that I might ask 
you ofn»hat colours the walls were painted. 

Whilst the first was painted white, the second 
i4 
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black, the third purple, the fourth sky»blae^ and 
the fifth a deep orange, the sixth was oorered 
with plates of silver^ and the seventh with bur* 
Dished gold. 

fFhat could the gold and diver he intended 
to represent ? 

Doubtless the sua and moon; and this is 
rendered, more, evident by a remark made by 
Mr. Maurice^ that it was in the cave of Mitfara, 
which was originally instituted in the Median 
mountains^ that the orbs of the sun^ atid rnoon^ 
were first formed of these metals: andthovgh 
the colours white, black, purple, blue, and 
orange, are not those by which modem cheAiists 
designate the planets; yet it evinces, that in 
Media, they had at that early pet iod noticed a 
variety in the colour of these bodies. 

At how etxrly a period was this? 

It was seven hundred years before Christ. 
Deioces was the first king of the Medes, who, 
having delivered his country from the Assyrian 
yoke, was raised to be their sovereign for his 
wisdom and virtue. 

But how is it, that we designate the planets 
in astronomy J and the metals in chemistry y by 
the same characters P 

Astronomy, and chemistry, were sister- 
sciences in those early days, and the mode of 
designating the planets and metals by. con-* 
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gteial characters^ descended to the Arabians^ 
from the old school of Zoroastei*. 

/ recMect how the suny the most brilliant 
orb, and gold^ the brightest metal, are described. 

Id what way, and from what cause ? 

By a circle, which denotes perfection. 

The moon, the next planet, which is evi- 
dently lUnstrative of purity, was shadowed out 
by silver. But how are they represented? 

By a mark in the form a crescent. 

The other astronomical, and chemical cha- 
racters, are composed out of these two, with 
only the addition of the Egyptian cross, which 
was their symbolical representation of matter ; 
and, as the ancients almost invariably joined 
to the circle, the cross, they intended to de- 
ictibe, the invigorating power of the sun acting 
upon dead matter. But the union of the circle 
and cross, in their planetary designations, seems 
intended to point out the solar or lunar in- 
ftuoice^ of which the planets partook, and 
which, they having received, diffused, together 
with their own influence, upon the various 
elements of fire, earth, air, and water. We 
shall be the rather confirmed in this, when we 
reflect on their proneness to astrology, and the 
powerful influence they consequently attributed 
to the planets. Do you recollect how you have 
seen Mercury pwtrayed in mythological pub- 
lications? 
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He is decorated with wings, both on his 
hands and feet y and with a caduceuSj which you 
hav^ told ruie^ represents the oblique path of the 

sun, 

Since he is decorated with wings^ cm bis 
hands and feet, to indicate the swift motion 
of the planet round the sun, you can soon tell 
me what metal the ancients would select^ as 
Qiost descriptive of the same property^ 

It was, I dare say, quicksilver. 

Yes; and in the character of this orb both 
the solar, and lunar, designations are united, to-i 
gether with the mystic symbol of the elements. 
*' It is," observes the writer of Indian Anti- 
quities, ^^ very remarkable, that' this aitificial 
combination of characters evidently presents to 
our view the famous caduceus, by which that 
deity was universally denoted in the ancient 
world/* Can you point out to me the same 
upt selection of a metal to designate the planet 
Saturn, as you have (j^coyer^d to represent 
Mercury? 

t4ead has, I believe, been chosen, on account 
of its heavy nature, to express the slow motion 
of Saturn. 

There is also in lead a blueish cast, which is 
in a marked manner, the colour of that very dis^ 
' tant orb. 

The colour of Mars caused it not unaptly ta 
be associated with copper. 
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Hou) is Jupiter designated? 

By the lunar character^ with the same cross 
placed horizontally upon the inferior part of the 
(semicircle; and Venus is denoted by the astro- 
nomical character of the sun^ whose nsing, and 
settings she attends, as the morning, and as the 
evening, star ; with the elementary sjonbol de- 
pending froni the circle. Such was the original 
designation, and such, perhaps^ was the true 
meaning of the planetary characters; though, 
from time and caprice^ the above representattons 
have nearly all suffered some alteration, as may 
be seen by casting your eye on the following 
list. 

Mercury ^ "^ J^piter 3^ 3|^ 

Venus @ S I Saturn % ^ 

Mars (^ (f 
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CHAPTER X- 



ON COMETS. 



uIrjs not comets important bodies belonging 
to our system? fFill you kindly inform me, 
hofio I may distinguish them? 

Comets are solid opaque bodies, of different 
magnitudes, like the planets, but are distin-^ 
goished by fiery tsdis, or long beards of trans* 
parent hmr. 

Fr(nn which side does the tail issue? 

From that side of tl^em which is farthest 
from the sun. 

Has the tail the same degree of lustre 
throughout? 

No: the lustre is the most considerable near 
the body of the comet, and becQmes less, and 
less, the further it is removed thence. 

Is there not a popular division of comets into 
three kinds? 

Yes; there is such a division, but it rather 
relates to the several circumstances of the same 
comet, than to the phsenomena of several: the 
divisions are> the bearded, the tailed, and the 
hairy comet. 
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fFUl you explain this remark by an iUutr 
(ration P 

When a comet is eastward <^ the sun, and 
moves &offk it, it is said to be bearded^ beoause 
the light precedes it, in the manner of a beard. 

ff^hat is it termed, when the comet is west*- 
ward of the sun, and sets after it? 

It is said to be tailed, because the transr 
parent hairlike appendage, follovrs it in the 
manner of a tail. 

JVhen the comet, and the sun, are diametric 
calhf opposite, the earth being between tksm, what 
is the term employed? 

Then the train is hid behind the body of 
the comet, except a little which appears round 
it, in the form of a border or tuft of hair, or 
coma; hence it is called hairy, and from hence 
the name, comet, is derived. 

Is the body as well as the tail of the comet 
subject to apparent changes? 

Yes; and these Sir Isaac Newton als^cribetf 
to changes in the atmosphere of the comet. 
His opinion was confirmed by obseiTations on 
the comet of 1774. 

At what periods have very interesting comets 
made their appearance? 

In Dr. Rees* Cyclopedia you will find the 
elements of ninety«*seven comets, and the names^ 
of the authors who»have calculated their orbits. 
4 
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But a few words respecting the comets of 1680^ 
1661^ and 1664, will answer my purpose. 

As the elements of so large a body of comets 
are given, they have, /suppose, in comfnon with 
other heavenly bodies, claimed the attention of 
astronotners in every age 9 

Not so; and nothing is more to be regretted 
by posterity, than that the ancients considered 
them as p<Htentous signals of approaching cala- 
mity, instead of regarding them in a philoso- 
phical point of view. 

What, then, were they altogether neglected 
by ancient astronomers? 

They were, at most, considered only as 
meteors, or sublnnary vapours floating in the 
atmosphere. 

Whose attention did they first excite, and by 
whom were theyjirst regarded as bodies of more 
importance? 

Seneca, who was born six years before Christ, 
paid considerable attention to them, in conse- 
quence of the appearance of two, in his own 
time. But his observations remain unrecorded. 

Who then was the first, who described with 
any degree of accuracy the path of a comet? 

Nicephorus Gregorius, an astronomer and 
historian of Constantinople. Deeply impressed 
with the neglect of his predecessors, he com- 
posed that stupendous effort of human industry, 
" The Table of the Elements of Comets.'' 
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O mamma, with what multiplied speciinens 
of energy, and with what vast achievements of 
industry, do you famish me t Surely I ought to 
catch one spark of ambition from thefre bteming 
on that altar. With a reputation ever gatheringy, 
shall the name of such a man descend tof posterity. 
Bii^ may I ask, what was the appearance of the 
comet of 1680? 

Sturmius tells us, that when he viewed it 
with a telescope, it appeared like a coal dimly 
glowing, or a rade mass of matter, illuminated 
with a dusky fumed light, less sensible at the 
exti*emes than in the centre. 

fFhat was the appearance of the comet of 
1661? 

Hevelius observed, that its body was of a 
yellowish colour, very bright and conspicuous, 
but without glittering light. In the middle was 
a dense ruddy nucleus, almost equal to Jupiter, 
encompassed with a much Mnter, thinner 
matter. 

But do these instances evince, that the body 
of the comet is subject to apparent cJianges? 

No, they do not; th^efore I will enter a 
Uttle more into the detail. On the 5th of 
February, the bead of the last-mentioned comet 
was somewhat bigger, and brighter, than it had 
before been; it was of a gold colour, but its 
fight was more dusky than the rest of the stai*9|, 
whil3t the nucleus appeared divided into several 
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parts. February the Qth^ the disk was less- 
ened, the nuclei still existed^ though less tbao 
before: February the 8th, its body was rounds 
and represented a very lucid little star, the 
nuclei were still encompassed with another kind 
of matter. February the 10th, the head wasi 
somewhat more obscure, and the nuclei more 
confused, but brighter at the top than at the 
bottom. February the 13th, the head was much 
diminished, both in magnitude and brightne0s.r 
March the 2d, its roundness was a little im-* 
paired, its edges lacerated, &c. March the 
28th, it was very pale and exceedingly thin; 
its matter was much dispei*sed, and no distinct 
nucleus appeared. 

What is the description given of the comet 
o/'1664? 

Weigelius says, that he saw the comet, the 
moon, and a little cloud illumined by the sun 
at the same time; and he observed that the 
nK>on, through a telescope, appeared of a Con<- 
tinued luminous surface, but the comet very 
different, being exactly like a little cloud in the 
horizon illumined by the sun. 

/ have heard various conyectures respecting 
the cause of the tails of the comets: will you have 
the goodness to mention to me tht mast plausible 
opinion? 

It is that formed by Hevelius, who supposes 
that ibfi thionest parts of the atmosphere of a 
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comet are rarefied by the force of the heat, 
and driven from the forepart and from each 
side of the comet, towards the parts turned 
fi*om the sun. 

fFhat is the greatest distance from the sun, 
at wkieh a comet can be situated^ to he visible to 
us on the earth ? 

About three times the distance of the sun 
from the earths 

At what distance from the sun, was the comet 
of 1680, at. the period of its greatest heat P 

About four sevenths of the earth's distance 
from the sun, or forty-six millions, two hundred 
and eighty-five thousand miles, nearly. 

ff^hen a comet has been once seen, can the 
period of its return be foretold ? 

Not with any degree of certainty, though it 
is possible, that the periods of three of them 
may have been ascertained. The first of these 
appeai-ed in the years. 1531, 1607, and 1682, 
and is expected to return every 75th year : there 
is also another, which by its return in 1758 
gratified astronomers, as its appearance corre- 
sponded with the prediction of Dr. Halley. 

fVhen did the second appear? . 

In the years 1522, and 1662; and it was 
expected that it would again make its appear- 
ance in 1789, but in this the astronomers of the 
present day have been disappointed. 
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fFhich is the third comet thai ytm r^erred 
to? 

It is that, which appeared in the year 1680 ; 
and its period being estimated at 575 years, it 
cannot, upon that supposition, return until the 
year 2255. This last comet, at its greatest 
distance, is eleven thousand two hundred miL- 
lions of miles from the sun, and its least dis- 
tance from the sun's centre, was about four 
hundred and ninety thousand miles: in this 
part of its orbit, it travelled at the rate of eight 
hundred and eighty thousand miles an hour. 

Some wonderful change or changes in no- 
iure mtist, I suppose, be connected with the ap^ 
pearance of comets, from the terror which they 
still excite, in the minds of many. 

The universal deluge is attributed to the 
comet of 1680. Whiston supposes that th^ 
earth passed through the atmosphere of that 
comet, and attracted from it a considerable^ 
part of the waters of the flood : that the proxi- 
mity of the comet raised a great tide in the 
subterraneous waters, so that the outward crust 
of the earth, was changed from spherical to 
oval; that this could not be done without 
making fissures and cracks in it ; that through 
these fissures, the subterranean waters were 
forced, in consequence of the change of the 
hollow of the earth into a less capacious form : 
that along with the water thus squeezed up. 
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much slime or mud, would rise to the surface of 
the earth, which, together with the grosser parts 
'of the comet's atmosphere, would, after the sub- 
siding of the water (partly into the fissures, and 
partly into the lower parts of the earth to form 
sea), cover to a considerable depth, the antedilu- 
vian world ; and thus he accounts for the trees 
and the bones of animals found at veiy great 
depths in the earth. This is not the only 
change supposed to be connected with the ap- 
pearance of this comet ; but also the general 
conflagration, foretold in the sacred writings. 
It is supposed that this comet, by coming near 
the earth, will be the instrumental cause of that 
awful event. 

From this last observation , am I to concludey 
that comets have light and heat of their oum, or 
that they are borrowed from the sun? 

This inquiry we will divide into two parts. 
Rrst, then, do comets shine by their own light ? 
It was, till within these few yeai-s supposed, that 
comets borrowed all their light from the sun ; 
but the appearance of t^o very brilliant comets 
of late seems to have overturned that theory. 
One of these was visible for several weeks in 
1807; and the'ctbei*, from September, to the 
end of the year 1811. Of the former Sir William 
Herschel has given an elaborate account, in the 
ninety-eighth volume of the Philosophical Trans- 
actions. Previously to their appearance, it was 

k2 
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generally supposed^ that the light of comets^ 
like that of the moon and planets^ was only a 
reflected light. 

A new theory is now adopted by Sir \^1- 
liam and other eminent astronomers, who have 
had capital opportunities, in both the instances 
referred to, for accurate observations. 

Herschel says with respect to the comet, 
in 1807, " We are authorized to conclude, that 
the body of the comet on its surface, is self- 
luminous, from whatever source this quality 
may be derived* The vivacity of the light of 
the comet, had a much greater resemblance to 
the radiance of the stars, than to the mild re- 
flection of the sun*s beams from the moon.** 
The same inference has been drawn from the 
observations made on the comet of the year 
1814, which distinctly exhibited to very power- 
ful telescopes, the several parts of which the 
comet is composed. 

fF'hat are these parts ? 

They are the nucleus, the head, the coma, 
and the tail. 

What do you mean hy the nucleus 9 

It is a very small, brilliant, diamond-lik^ 
substance in the centre, so small as to be inca- 
pable of being measured. 

fVhat is included in the term head 9 

All the veiy bright surrounding light: in^ 
ferior telescopes that will not render the nu7 
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cleus visible^ are often able to exhibit the head 
thus described. 

The head of the comet of 1807^ was ascer- 
tained to be five hundred and thirty-eight miles 
in diameter; that of 1811^ to be about the size 
of the moon. 

The term coma you have already explained^ 
and the term tail is obvious. But what may 
have been the length of the tail of a comet ? 

That of 1807, was ascertained to be moi-e 
than nine millions of miles in length ; and that 
in 181 1 was full thirty-three millions. O my 
dear child ! mark the immensity of ci-eation; for 
they pursued their course undisturbing, and un- 
disturbed, and occupied apparently an insigni- 
ficant portion of space. 

But you were, my dear mamma, to ifiform 
me, if comets possess heat, independent of' the 
sun. 

If comets are " self-luminous," it is pro- 
bable they do ; one beneficial effect, which Sir 
Isaac Newton conjectures, c6mets may afford, 
is that of recruiting the sun with fresh fuel, 
and repairing the consumption of light and 
heat, by the streams continually sent forth 
in every direction from that luminary. 

But let them be supposed not to possess heat 
ind^eiftdent of the sun, and then what degree of 

k3 
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fieat might tJiey acquire hy tfieir near approach to 
the sun? 

The cornet^ seen by Sir Isaac Newton, in 
the yeai* 1680, was observed to approach so 
near the sun, that its heat was estimated by 
that great man to be 2000 times greater than 
that of red-hot iron. 

Will you give me any idea, how long a body 
tfitis heated J would retain its heat P 

A red-*hot globe of iron of a single inch in 
diameter, exposed to the open air, will Scarcely 
lose its heat in an hour ; and it is said that a 
globe of red-hot iron, as large as our earth, 
would scarcely cool in fifty thousand years *. 

* See Enfield's Institutes of Natural Philosophy, p, 296, 
2d edition. 
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CHAPTER Xl. 

jCONCIiUBION. 

!Bbforr I withdraw your attention from the 
solar system^ I wish to press upon you five or 
six important inquiries^ 

We see stationed in this system, a stupendous 
globe of luminous matter, and observe revolv- 
ing around it, cg[)aque planets with thdr accom* 
panying dark satellites ; but the observations we 
have just made on comets show us, that there is 
nothing which rendei'S such an arrangement in 
nature unavoidable, nothing that requires that 
the body which is stationary shoidd be on fire, 
while the revolving bodies should be dark, and 
cold. How shall we account for this disposi* 
tion of the planets ? why not all light, all dark? 
why not a small dark body at the centre r and, 
if light must esdst somewhere, why should we 
not find it at tbe confines of our system ? 

Mamma, how great would be the inconoe^ 
nience and the misery of such an arrangement t 
It would he as had as our having our eyes placed 
at our^ngers* ends. 

But why should the planetary bodies be so 
admirably adjusted, that the equatorial parts do 

k4 
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not become the polar, or the polar the equa« 
torialr 

This cannot^ I am sure, be the result of 
some lucky accident ; hut the cause I am unable 
to explain. 

The fact is, that, oat of the infinite nnmber 
of axes of rotation, upon which the planets 
might by a random stroke have accidentally 
fallen, the best of all has been selected; for, 
while the number is infinite that might have 
been wrong, those axes only, which pass through 
the longest, or the shortest diameters, can be 
permanent. Now, it is delightfully satisfectoiy 
to observe, that, while choice was restricted to 
such narrow limits, it has in all instances ex-* 
hibited its perfection, by its selection of the 
shortest, and consequently of the niost perniar 
Qent axis of rotation. 

Pray tell me something more : this is the 
very information I am so anxious to possess. 

Well, then, there is a certain very simple 
law impressed upon bodies, which is truly 
wonderful in its effects. The law is, that all 
bodies shall continue in the state in which they 
are, whether of rest or of motion. If in motion, 
they shall go on with the same velocity, and in 
the same line, on which they were proceeding, 
till something shall change their course. 

Mamma, is this the law, and are you nam 
going to tell me its effects ^ 
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lam : it is mo^t curious ; for it is by virtue 
^f this law that atti-action never has brought^ 
nor never can bring, the planets to unite at a 
centre, but will keep them for ever circulating. 

How beautiful! 

But what is particularly worthy of observ- 
ation, is the admirable nicety with which these 
two forces balance each other. Why was not 
the centripetal force greater; why was it not 
less; why did it exist at all? Why was not 
the power of attraction greater ? why was it not 
less ? or why did this exist at all? 

I suppose, mamtnay had the attractive force 
varied greatly^ the human species could not have 
existed. If it had had hut little influence, 
worlds would have been running on to their own 
destruction 'i if it had had a greatly superior 
power, it would have buried us in its bosom. 

Very right: but, you must observe, that, as 
the power of attraction exists in all bodies, of 
course it exists in each of the planets, and in 
each of their satellites, as well as in the sun : 
hence, each sepai*ate body of which onr system 
is composed, attracts, and is attracted ; there- 
fore,^ the antecedent probability of their dis- 
turbing each other, in their revolutions, becomes 
very great. 

And is every thing arranged with so much 
€ar£, as to prevent even this ? 

Yes ; to prevent every thing but periodical 
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irregularities^ notbing that is p^nmanent, or can 
i^iyare, either the planet^ or its inhabitants, can 
take place. 

fVhat were the means necessary to produce a 
result so astonishing? 

It was indispensable, that the force of at* 
traction should diminish, as the square of the 
distance of bodies increases, that the masses of 
the revolving bodies should be small, compared 
with that of the body at the centre ; that the 
orbits should not be much inclined to (me anoit 
ther, and that their eecentricities should be but 
litUe. 

I think I understand the importance of these 
ruleSy unless it be the first. 

To explain that, suppose, that, instead'of the 
power of attraction diminishing by distance^ 
it had increased: think then of the planet 
Saturn, so large and so remote, ^^ endued with 
the power of pulling the hardec, from its being 
the further off/' The result must have beenj^ 
that it would have dragged in the course of 
years, our globe, or some of its uster planets, 
out of their com-ses, and have interfered with 
the order, and perplesced the motions, of our 
system. 

/ quite understand now ; will you tell me any 
thing more? 

Yes, one observation more, and then I have 
done: this relates to the orbits of the pUmets^ 
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^^ The distance from the centre, at which a planet 
sets^ ofl^>and the absolute force of attraction 
being fixed^ the figure of its orbit depends upon 
two thingb : the vdocity with which the planet 
is: projected, ^and the direction which it takes* 
And these, in order to produce a right result^ 
must be within certain narrow limits. One, and 
only: one velocity, united with 6ne, and only ope 
direction, will produce a perfect circle. And 
the velocity must be near to this velocity, and 
the direction also near to this direction, to pio^ 
dnce orbits such as the planetary are, nearly cir* 
culai*, that is, ellipses with small eccentricities. 
The velocity and the direction mu^t both be right. 
If the velocity is wrong, no correctness of direc-^ 
tion will rectify the error; if the direction is in 
any considerable degree oblique, no velocity will 
produce the orbit reqmred.*" — ^ Why tlien did 
the projectile velocity, and the projectile dk^c* 
tion of the {Janets, happen to he neariy those^ 
which retain them in a circular form? Why 
not one of the infinite number of the velocities, 
one of the infinite number of directions, which 
would make it approach much nearer to, or re- 
cede much further from, the sun?'* 

I see, my dear mamma^ the unavoidable copr 
elusion: Init you say, " nearly in a circular formr 
do you mean to intimate, that there is a degree 
of velocity, or a line of direction, preferable to 
that imposed upon the earth, and the other planets? 
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Would ity do you apprehend^ he better for them 
to move in circular^ than in elliptical orbits P 

No ; that is not my conception of the mat- 
ter: for^ if ^^ the system had retained in other 
respects its present constitution^ though the 
planets had been at first sent round in exact cip*> 
cnlar orbits^ they could not have kept them : 
and, if the law of attraction had not been what 
it is, every deviation would have been fatal : the 
planets once drawn, as drawn they necessarily 
must have been, out of their course, would have 
wandered in endless error/' To what must we 
ascribe such obvious proofs and developements 
of *^ choice,** — " determination,** — ^' regulation,** 
care, foresight, and benevolence ? 

To the existence of a Being too wise to err^ 
O! may the mysteries of Providence, intri« 
cate as the '^ mystic dance** of the planetary 
orbs, never weaken in your mind this conviction, 
much less shake the stability of your faith I 
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PART THE SECOND. 



CHAPTER XU. 

OF THB STARRY HEAT8NS« 

Mr dear mamma, you Juwe Erected my at^ 
tentian to the solar system: I have beheld the sun 
an immense body of Jire placed in the centre, I 
have seen the planets, satdlites, and comets, per* 
form their revolutions around him. What shall 
we talk about to^ay ? 

Shall we^ my child, inquire, if there is no^ 
thing beyond those limits? The planetary system 
has its boundary, but space has none. There 
are but six planets visible to the naked eye. 
What then is that multitude of other stars, 
which sparkle in our firmament? The planets 
idl circle around the sun, but the other stars do 
not own his dominion, they move not around 
him. To all common observation they remain 
motionless, each '^ the independent sovereign of 
ins own territory.** What are these distant fires 
lighted up in the distant parts of the univei-se? 

Propose not the question to me, my dear 
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mamma^ or propose it, only tfiat I may he in^ 
structed hy you. 

My dear child^ each of these luminaries^ 
which we term stai*s^ indicates a system as vast 
and as splendid, as the one which we inhabit. 
Worlds, roll in these distant regions, and these 
worlds must be the mansions of life, and of intel- 
ligence! In yon silvered canopy of heaven we 
see the 'broad aspect of the universe, where each 
shining pointy presents us with a sun, and each 
sun, with a system of worlds, where the Divinity 
reigns in all the grandeur of his high attributes, 
where he peoples immensity with his wonder^, 
and travels in the greatness of his strength, 
thiteugh the dominions of one vast and unlimited 
monarchy. 

What then may be the number of suns and 
of systems? 

The unassisted eye of man, can take in a 
thousand, and the best telescope, which his 
genius has constructed, can take in eighty mil« 
lions. 

May this then be the extent of the universe? 

That is impossible! Why subject the domi- 
nion of the universe, to the eye of man, or to 
the powers of his invention ? — ^** Fancy may take 
its flight far beyond the ken of eye or of tele- 
scope, it may expatiate on the outer regions of 
all that is visible, and shall we say there is no- 
thing there?*' 
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Never did these words ef David appear to me 
half sofuU of meaning, '^ Lord, what is man, 
thft thou art min^iilqf him? or the son of man, 
tbfif thou re^ardesf Mmf* 

That I dai?e say is the case^ and there ai^ 
ikf^oriaufiatpve^tiug positions connected witl| 
C0P pjod^mt Bi^/bj/ect, which) if I can place in ^ 
ulew siinple ^ongh, wiU tend to &l, and rivet^ 
titfi Jb^ppreE^ion th^ h now made. My first po^ 
sitWn will il;^) that these suns move; then, that 
these suns, which move, are innumerable ; that 
these innumeral>le moving luminaries are infi-^ 
nitdy distant; and, lastly, that these distant 
suns fpnn clusters, or systems. 

ff^ll you begin toith the frst ohseroatkn, 
mamma; and show me that these suns are in mo» 
tionP 

Yes. The action of two forces is, we know> 
neciaisary to enable the satellites to circle around 
their primaries, and to support the primaries in 
their revolution round the sun. We know also^ 
^|iat each of these bodies has a compound mo- 
tion, and that each one, while it turns upon its 
own ^xis, revolves round a common centre. 
We are assured, the sun has one of these mo- 
tions. He turns on his axis. May he not also, 
in comqdon with the planets, have a second mo- 
tion? may he not be describing a tract in space, 
and in so doing be carrying all the planets, and 
all tbdr secondaries, along with him ? 
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Mamma, what do you think? does it appear to 
you probable? 

Yes ; it does appear to me highly probable^ 
that the plan which we find adopted in oar 
humbler agronomical walk^ is pursued in the 
loftier regions of immensity; and in this opinion 
we shall rather be confirmed by this considetfa* 
tion^ that^ in the course of ages, the stars in 
one quarter of the celestial sphere, art receding 
from each other, and in the opposite quarter, 
they are drawing nearer to one another. 

Is this by a very slow motion? 

By an advance of about fifty seconds in a 
year; so that it will require 26,791 years, for the 
equinoctial points to perform an entire revolu- 
tion, westward round the globe. 

This is slow indeed! 

Nevertheless it is, in one sense, a perceiv- 
able motion ; for the stars, which were formerly 
in Aries, are now in Taurus, and those, which 
were in Taurus, are in Gemini, and so of the 
others ; and thoi^e stars, which rose and set at 
any particular season of the year, in the time 
either of Hesiod, or Eudoxus, or Pliny, do not 
answer to the descriptions of these writers : so 
that it is probable, that in the same manner, as 
the planets with their satellites revolve round 
the sun, the sun with his tributaries, revolve 
round some common centre, ^^ describing the 
sweep of such an orbit in space, and completing 
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the mighty revolutioii in such a period of tiitie^ 
as to reduce our planetary movements^ «id our 
^toetary. seasons, to a very humble rank in the 
sisale of a higher astronomy." . - t 

What may this common centra be? 

It may he one imm^ise body, whose emaiia* 
^loos bind all the revolving bodies, and keep 
them harmoniously performing their parts* It 
may be one common system, which regulates 
the others, by the number and the size of the 
bodies, of which it is composed. The possibility 
of this is supported by the fact, that there is 
room for all this in immensity on the one hand, 
and it is rendered probable by the records of ac- 
tual Observation on the other, which present us 
with a gradation in the works of God truly asto* 
nishing. 

The satellites accompany the planets, the 
planets follow the sun, and the sun himself is 
connected with a system of stars, over which 
. presides another sun of superior magnitude, and 
force, and so on, through a number of variations, 
and degrees, which the imagination cannot 
reach. Thus much for the first position. 

Shall we naWy mamma, proceed to the second, 
that these suns, which move, are innumerable 9 

Yes ; since the invention of the telescope, 
the number of the fixed stars is proved to be 
infinitely greater, than the arithmetic of man 
can compute. For instance, the galaxy, or 

l2 
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mi&y way, is one oMtintoffid ckuter of snmB 
Mars, which, in consequence of their nnrabeis, 
inuminate that part of the firmament, and di(- 
fose that shining whiteness around it whidi 
we observe. No words of mine, will escprdu to 
ymt the idea which it is desirable for me to con- 
vey, so weU as the language of Milton, wken> 
speaking on lifis subject, he says^ 

'< A broad and ample road irhoae daat ii goldt 
And pavemeiit surs, as stars to thee appear. 
Seen in the galaxy, that milky way. 
Which nightly, as a circling zone thdu se^t 
Powdered Vith stan.** 

Do you wish me to apply the observatians 
which you made about the motion of the sun, to 
this innumerable host of suns? 

Yes, I wish you to consider each star, as the 
centre of a system, and each sjnstem, as being 
completely independent of the rest. 

But you know, mamma, that the milky wify 
rather appears like a delicate bandqf light, than 
an assemblage of glittering points, or fixed stars. 

While this remark establishes the nexi; posi^ 
tion I have to advance, namely, the distaaee of 
these luminaries, it confirms our present obser- 
vation, that they are innumerable; or otherwise, 
from the immense distance at which they are si* 
tuated, they would not attract the least atten^ 
tion : whereas this is the fiict, that the lustres 
of these distinct suns^ embody themselves in 



mch aUier» fuid form a beaateons stream of 
light. 

Did you not menUon something aiout th$ 
WKoHion of the earth, which conveyed an idea of 
the immense distance, at which thfise bodies must 
he situated? 

Express the substaiice of that which yo« 
reodleot. 

You said, that though the earth is two mUh 
lions, seven hundred and^^iy-four thousand ndies, 
nearer to the sun at one time of the year than 
another, yet this bears so small a proportion to 
its mean disttmcefrom him, that it makes Httie, 
ornovariaiion, in the heat or cold of the different 
seasons. 

TUs and similar ocmsiderdtioDS certainfy as- 
sist in misiiig our minds^ as fieur as they are ca^ 
pable, to an devation suitable for the content 
plation of the extent of creation. I will, there- 
jhre, fiimish you with two, or three, additional 
illustrations. The Georjg^um Sidus revolves 
round the sun in an orbit of about ten thousand 
^miflions of miles in circumference, and some of 
the comets make excursions of many millions 
of miles beyond tins, and yet at that immense 
distance, they are incomparably nearer to the 
Sim, than to any of the fixed stars, as is evident 
-fipom tfadr kee[Hng dear of those bodies, and re- 
twmiBg periodicatty by virtue of the sun's at- 
traction. 

l3 



156 AN ASmtONOMtOAL CATBCHmf. 

Again, the star/ which is th» nearest' to us^ ^ 
and consequently the largest in appearance, is 
Sirius, or the Dog-star; and yet such is its remote 
situation, that, though the earth, in moving 
round the sun, is 6ne hundred and ninety-fire 
millions of miles, nearer to it in one part of its 
orbit than in the opposite one, its magnitude 
does not appear to be in the least altered, or its 
distance affected by it. The celebrated Huygens 
carried his thoughts so far on the subject, as to 
believe there might be stars at such inconceiv^ 
able distances from our earth, that their light, 
though it is known to travel at the rate of ten 
millions of miles in a ndnute, has not yet 
reached us since the creation. 

Now, mamma, do you think these mms are 
scattered uniformfy through space^ each being 
equally distant from the other ? 

The probability appears to be, that there is 
a vast multitude of suns, situated at about equal 
distances from each other, forming a system of 
suns, while each independent sun is as com- 
pletely head of his own domain, as we find ours 
to be. But though the suns in a cluster or 
system may preserve a relative distance, it is 
not obvious to us, that the clusters themselves are 
subject to this arrangement; for, while the 
heavens are in some parts adorned with appear- 
ances brighter than the rest, there are also many 
large spaces where no stars are to be seen. 

3 



AN .AflVRONOBaCAL CATKCHISM,. 151 

jire these assemblages of sum designated by 
any particular names ? 

Yes ; they are distinguished by the name c€ 
nebiriae. 

Are they very numerousP 

The nnmber of nebulae was formerly ima- 
gined to be about one hundred and three ; but 
&r William Hersehel^ previous to the month of 
April 1784^ had discovered four hundred and 
OKty^six more ; and he is of opinion that the 
heavens are replete with these nebulie. 

j4re there any nebulas more obvious than the 
r9st? 

One of the most obvious to common notice 
is that laige irregular zone, or band of light, 
which crosses the ecliptic in Cancer, and Capri- 
corn, and is inclined to it in an angle of about 
sixty d^rees. 

Is not this the milky way ? 

It is ; and you will take particular interest 
in surveying it, when I tell you, that Sir William 
Herschel supposes this to be that particular ne- 
bula in which our sun is placed. 

I have now briefly touched upon the four 
tq)ics to which I referred. In proportion as you 
embody these ideas, will you discern the magni- 
ficence of the , operations of the Deity. You 
will mark the sublimity of his procedure, and 
wHl behold the march of a God at every, ad- 
vance* 

h 4 
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O yes, fnamma; but I nun/ say any tkikg to 
you : I will, therefore, teU you, that I cannot re^ 
candle what you have unfolded to me, with that 
minute attention to one insignificant world, which 
the Bible represents, as having been paid to it. 

It is difficult, it is infinitely difficult; but 
Mrdy the price of our future hapfdness can 
BfeTer be rightly estimated, but in proportion as 
we form accurate ideas of God ; and, sinoe w^ 
eannot see Him, our idea of Him can only be 
formed from our e^mate of bis woric. 

Besides, this is but one among a multitude 
of difficulties ; which arise, not from the impoa^ 
•ibility of the thing itsdf, but from the impossi- 
bility of our finite minds taking a reach, loffy 
as the subject demands. The difficulty you ex- 
press wears the semblance of modesty, but I 
cannot but think, it arises from pride. We 
can scarcely bring ourselves to believe, that the 
fiaroe augmentation in the senses from one to 
five^ which we observe on this spot; may in other 
r^ions be lurried from five to ten; with greater 
difficulty still do we beUeve, that these may ht 
nulti{£ed in numbers, and increased in pdWer, 
till we arrive at the infinite Mind, which is not 
perplexed by the variety of intricate comluBa* 
tioas, which is not wearied with the minoteness 
of his own operations. 

While you have been ^peaJdng, Ihme tiumgkt 
of one thing, which will be of great use to 
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/ remember about a year ago^ when you fir$t 
'showed me the effects of your solar microscope^ 
I argued just in an opposite direction: for^ whem 
I saw tfie astonishing assemblage of beauties, m 
some insects J as in the diamond beetle^ the peach 
Jly, the dragon fiy^ and the wasp; when I behM 
the pdUSf and painted plumage, on the wings of 
the butterf^ tribe ; when I observed the feet, the - 
general organisiation, but, above all, the eyes (f 
the drone fly, I was overcome : yes, that its eyes, 
consisting of fourteen tiwusand hemi^pkeres^ and 
each of these forming a perfect eye, furnished 
with a cornea^ a transparent humour^ and a re^ 
tina, was almoist incredible^ though I saw it. 
fFhen you pointed out the telescopic eyes of the 
•snail, and the admirably situated eyes of the 
spider ; when you talked ff the ammakides in 
flsnds, especially of the wheel insect ; when you 
showed me that grains of sand are not perfectly 
globular, but some square, others conical, and 
most if them irregular; that in each grain there 
is a cavity, and in each cavity insects of various 
kinds; and that these little ones are furnished 
with eyes, mouths, feet — I said, there cannot be 
many globes like our earth, which are thus the 
seats if beauty, if elegance, tmd if conscious 
existence. But you have pnwed to me this day, 
that there are innumerable worlds, and not onty^ 
innumerable worlds, but systems innumerable. 
Yes^mydear child; and seeing thatHe^ who 
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/ remenAer about a year ago, when you first 

showed me the effects of your solar microscope, 

I argued just in an opposite direction: Jhr, when 

I saw tlie astonishing assemblage of beauties, in 

soms insects, as in the diamond beetle, the peach 

fiy, the dragon jby, and the wasp; when I beheld 

Ihe fuills, and painted plumage, on the wings of 

the butterfly tribe ; when I observed the feet, the - 

general organization, but, above all, the eyes of 

the drone Jly, I was overcome : yes^ that its eyes^ 

-consisting of fourteen thousand hemispheres, and 

"each of these forming a perfeei eye^ furnished 

with a comettf a trauj^parent humour y and a re^ 

Una, was almost incredible^ though I saw it* 

fFhen you pointed out the telescopic eyes of the 

snail, and the admirably situated eyes of the 

spider; when you talked of the ammalcules in 

fluids, especially of the wheel insect ; when you 

showed me that grains of sand are not perfectly 

globular, hut some square, others conical, and 

most of them irregular; that in each grain there 

is a cavity, and in each cavity insects of various 

kinds; and that these little ones are furnished 

with eyes, mouths, feet — I said, there cannot be 

many globes like our earth, which are thus the 

seats of beauty, of elegance, and of conscious 

existence. But you have proved to me this day, 

that there are innumerable worlds, andnot only^ 

innumerable worlds, but systems innumerable. 

Yes^mydear child; and seeing thatHe^ who 
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first magnitude^ which are visible, and all the 
relative positions of the different constellations. 
Do yon know how to find the four cardinal 
points of the horizon ? 

/ know, thai if I look at the sun at twehe 
o* clock at noon, I am looking to the south, where 
he then is; being so situated, my back is towards 
<Ae north, the west is on my right hand, and the 
east is on my left. 

Bat when the s«in is withdrawn^ is there no* 
thing you can think of as a substitttte? 

7%e north pole star will perhaps answer the 
purpose of the sun, when he has left us. 

You are right. When you are looking to the 
norths you stand with your face to that star^ the 
louth is at your back, on your right hand is the 
east, and the west is on your left. Now, if you 
stand fiudng the south, and observe the heavens^ 
they will appear to undergo a continual changet 
some stars will be seen ascending from the eas^ 
or rising; others descending towards the east^ or 
setting; while in some intermediate point be^ 
tween the east, and west, each star will arrive 
at its greatest height, or will culminate. The 
most considerable elevations of the several stass 
will be different ; but these will all be attained, 
when the stars have arrived at a point exacdy 
half-way between the east, and the west, uamefy 
at the south. 

If you uow.tttcn your back to thesovth^ and 
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observe the nwth^ new ph«enomeiia will present 
themselv^L Seme stars will appear^ as before^ 
firings attaining their greatest height^ and seU 
ting ; other stars will be seen that never set, 
moving with different degrees itf velocity^ and 
neaily stationary* 

Did you say, thai there are same stars which 
never set? 

• Yes; they are those, which revolve about tha 
pollur star, and describe circles oif greater ciiw 
cnmferenoes according to theur distances from 
that star. The stars^ which revolve round the 
polar staa*^ at no very considerable distance^ an 
called drcumpolar stars. 

Is the polar star stationary then? 

Not bmnpletely so; neither is it sitnated ex^ 
tetly in the pole, but about a degree and three 
quartan from it, that is, from a point, in which, 
if a star were situated^ it would appear perfectly 
fixed ; the general appearance, therefore^ of Hm 
stsbry heavens, is that of a vast concave sphere 
turning round two imaginary fixed points^ dia^ 
metrically opposite to each other^ the one in-the 
uorth, the other in the south ; and this apparent 
revolution is performed^ in about twenty^four 
hoars. 

/ think I already understand, that the stars 
habitually retain the same relative position wiA 
respect to each other, though now I tfunk you say 
they move all together. 
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Exactly so; hence they are called fiiced 
starg, in opposition to the planets^ which, like 
otir earth, are continually changing their places^i 
both with regard to the fixed stars, and to 
themselves also. 

Now will you tell me^ how I may discover 
any of the constellations? 

Yes: if you &ce the north, you wHl per^ 
ceive, that Urm Major is the most conspicuous 
eonstellation in the heavens. It is visible at all 
times, when there are any stars to be seen. I 
will make you a small drawing of the Great 
and Little Beara, representing Ursa Major be- 
low the pole. 

/ have heard that there are some stars in this 
4»nsteUatian, called Pointers; which are they? 

They are the two stars marked a and 6, and 
they derive their names from the circumstance 
of their pointing to the north pole. You will 
observe, that the polar star, is rather to the 
right of the line, passing through a and b. We 
can now make use of these stan^ as a kind oi 
standard, in oi'der to discover the names and 
positions of others in the heavens: thus, c^n- 
cdvd a line drawn from the star t, and passing 
to the left through the star /, and it will pass 
through that brilliant star, near the horizon, 
towards the west. 

/ see the star;- but how am I to know its 
name? 
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We will go into the alcove^ and. look at the 
celestial globe for the stare 2 and I: we must 
suppose a line drawn on the globe^ as we ccm- 
ceived it done in the heavens^ and we shall find 
the star and its name. 

The name, I see, is Arctwrus. 

Now look at your figure, write the word 
Aretnrus at A, which is its relative position in 
respect to these two constellations. If y&a 
conceive a line drawn from g passing be- 
tween h and a in Ursa Major, and extended a 
good way to the right, it will pass just above 
another very brilliant star. Examine the globe^ 
and find its name. 

It is Capella, the Ooat. 

If we conceive a straight line drawn from 
the left of the polar star, through the two 
'stars of the Great Bear, which, in your figure^ 
are marked h and a, and suppose it to extend a 
good way down, it will pass, or nearly pass, 
through a very bright star, though not so bright 
OS Aretnrus or Capella. What is that called? 

JBy referring to the celestial globe, I find it 

is called Reguhis, or Cor Leonis, the Liangs 

Heart. But I see, that between Regtdus and 

Ursa Major, Leo Minor is situated: I should 

just like to see how that looks in the heavens. 

Well, step and see ; and at the same time 
you may observe, that the tail of Draco lies be- 
tween the polar star^ and the square of the 
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Great Bear. The figure extenda in a seqieotine 
directkni towards the left hand, where it is ter* 
nnaated by fiour bright «tais, ia the head, fora^ 
ing nearly a square. When yoa were looking 
at Reguliis, did you observe it forms one of 
four bright stars kot the body of Leo Major? 
&Bgslus is the one nearest the south, and is re- 
inaiifiible for its sitnadon, which is on the 
eofiptie. 

The ecUptic majf easify be traced an the 
celestial globe. Can we trace the circle rf the 
nUptic M the heavens ? 

It may be done with tolerable accuracy by 
two methods: first, by observing several re* 
markable fixed stai-s, to 'which the moon in its 
course seetns to approadi$ the second method 
Is by observing the places of the planets. 

How can we trace this line by help of the 
fiied stars? 

By comparing the stars in the heavens with 
their representatives on the artificial globe. I 
win mention to you the names of those stars; 
tind you may fii*st find them on the globe, and 
vChen xefer to as many of them as are now visible 
in the heavens. The first is in the Ram's 
'Horn, JEind is called o^ Arietis, about ten degree? 
to the north of the ecliptic; the second is the 
star Aldebaran in the Bull's Eye, six degrees 
south of the ecliptic. You may cast your eye on 
Uie following sketchy while I proceed. 
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Then, if at any time I see these two stars, I 
know that the ecliptic runs bettveen them, and 
nearer to Aldeharan, than to that in the RanCs 
ham? 

Yes : now cany your eye eastward to a dis- 
tance somewhat greater from Aldebaran^ than 
that is east of e» Arietis, and you will perceive 
two bright stars at a small distance firom one 
another, called Castor^ and Pollux; the lower 
one, and that which is least brilliant, is Pollux ; 
seven degrees on the north side of the ecliptic. 
Following the same track, you will come to 
Regulus, or the Cor Leonis. Beyond this, and 
only two degrees south of this line, you will find 
the beautiful star in the Virgin's Hand, called 
Spica Virginis. You then arrive at Antares, or 
the Scorpion*s Heart, five degrees on the same 
side- the ecliptic. Afterwards, you will find 
u Aquilse^ which is situated nearly thirty de- 
grees north of the ecliptic ; and farther on is 
the star Fomalhaut, in the Fish's mouth, about 
as many degrees south of that line. The 
ninth, and last of these stars is Pegasus, in the 
wing of the Flying Horse, which is nor^ of the 
ecliptic, nearly twenty degrees. 

Upon what account are these stars parti- 
cuiarly noticed? 

They are selected as the most conspicuous 
stars near the moon's orbit, and are considered 
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/ as proper stations^ from ^hich the moon s dis^ 

}d tance is calculated for every three hours of time, 

I and hence are constructed those tables in the 

Nautical Almanacks, by means of which navi- 
gators, in their most distant voyages^ are en« 
1 abled to estimate, on the ti*ackless ocean, the 

particular part of the globe on which they are. 

NaWy mammay I wish to ask youy if the same 
stars would present themselves to our view at 
the same hour every nighty if the weather were 
fawmraUe? 

No: if you will frequently look at the 
beavens at nine o'clock, three or four months 
will be a period, sufficiently long, for you to 
observe a considerable difference in their ap- 
pearance. 

How do you account for that ? 

Tell me first the reason, why the heavens 
appear to undei^o a continual change, while 
we sit in the alcove with our faces to the south. 

This apparent motion of the stars, I suppose , 
arises from the real motion of the earth ; but 
still there is something I do not understand; for 
I should have thought that the diurnal motion of 
the earth would have brought it round to the 
same fixed pointy every twenty four hours. 

Do you then forget, that the earth has a 
compound motion, and is marching onward in 
its orbit with such a velocity, that the same 
alteration, in the aspect of the heavens, may 

M 2 
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be observed in the course of a year^ as presents 
itself in the course of twentv-four hours ; for in- 
stance, if you look at Capella, on any evening at 
six o'clock, and again at midnight, it will, during 
these six hours, appear to have advanced a 
quarter of its circuit ; and, at six the next morn- 
ing, will be exactly opposite the station, in 
which it was twelve hours before. In like 
manner^ by attending to the same star in Janu* 
ary^ we shall see her near the meridian at the 
lower part of the circle of perpetual apparition. 
In April, it appears to have advanced a quarter 
of this circle in its progress round the polar star; 
and, in July, to have moved half round, being 
just opposite to its situation in January. 

Then it seems to nie^ that the progress 
which the earth makes in its orbit in a fortnight, 
presents as great a variety in the aspect of the 
heavens, as the rotation on its axis causes in a 
single hour. 

Let me hear how you make that out. 

TjT twelve hours of diurnal rotation^ exactly 
coincide with six months of their annual revolu' 
turn, and six hours of the former, with three 
months of the latter, and two hours with one 
month; then it follows, of course, that one hour*s 
rotation will coincide, with the earth's revolution 
during a fortnight. How much /should like to 
make some maps to express these changes! 
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We will see what we can do towards the 
prodtiction of some in a few days. 

Bui could you not, on the present occasion^ 
just tell me the different appearances of the 
heavens, at the present time, the month of May, 
and during the month of January ? 

I will do that, if you will help me. 

I wish I could. 
^ Well; let me see if I cannot put you in the 
' way of doing so. — Cany the globe into the gar- 
den, elevate the pole to the latitude of the place, 
'' and set the globe due north, and south, by a 
meridian Une. Find the sun's place in the 
ec^ptic, bring it to the brass meridian, and set 
': the index of the hoar circle to twelve ; then, as 
it is past noon, turn the globe westward on its 
'^ axis, till the index has passed over as many 
hours as the time has gone beyond noon. Now 
* fix the globe in this position, then the flat end of 
a pencil being placed on any star on the globe, 
BO as to point towards the centre, the other end 
will point to any particular star in the heavens. 

Of this rule I will avail myself, when you 
are not present, my dear mamma. Will yoj$ 
now tell me, what I see? 

Inform me fii*st how many constellations you 
know? 

Ursa Major, and Ursa Minor; Leo Major, 
and Leo Minor; with Draco, Arcturus, and Cq^ 
pella. 

MS 
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Now, then, we will extend the line drawn 
from the polar star through Regulus, and that 
will pass through the Heart of Hydra. 

To the right of' Cor Hydras^ near the horizon^ 
and a little more distant than Regulus^ I can 
see a bright star; will you favour me with its 
name? 

You had better retain your own descriptioa 
of it in your memory, while you run, and look 
on the globe: then bring me word what it is 
called. 

It is Procyon in Canis Minor. 

Now look to an equal distance to 'the left, 
and you will see about ten stars. Tliey are the 
most conspicuous in Crater, the Cup; b^ond 
which, in the same direction^ is Corvus the 
Crow. 

/ discern two stars, the names of which I 

' should like to know, if I could describe their situ- 

ation to you; I will try. — Suppose a line to be 

drawn through b and c in the Great Bear, and 

to proceed onwards towards the south. ^ 

You refer, I dare say, to the stars Cor Caroli 
and Spica Virginis. Look on the globe; ai^ I 
right ? 

Perfectly. 

Now obseiTe, that Spica, Arcturus, and 
Deneb, form an equilateral triangle. You can 
tell me, in what constellation I may find these 
stars. 

4 
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I^es; Spica is in Firgo^ Arcturus in BoHtes, 
and Deneb in the lAon's tail. 

A line oonnecting / and h in the body of the 
little Bear^ and brought through Cor Caroli, 
would £Gkll on Coma Berenices. 

Ah I I see it, it looks of an oval form; three 
\f the stars irrever^ bright. 

Yes; that is the caae: this constellation is 
composed of eight stars not far removed from each 
other. Direct your attention now to Arcturus ; 
snppoise a line to be drawn through that star, 
^und Ooma Berenices, it will pass through the 
body of Hercules, beyond wtiieh, in the same 
direction, is the bright star Viga in Lyra. 

But between Hercules, and Arcturus ^ there is 
a considerable ^pace. What constellations fnd 
a place there? 

Corona is north, and Serpens south of Arc- 
turns, but they are situated between it and 
Hercules. Viga in Lyra, Altair in the iEagle, 
and the head of the Dolphin, form an isosceles 
triangle. 

BtU I do not know any thing about Altair , or 
the Dolphin. 

They may each be easily distinguished; 
Delphinus consisting of four stars nearly united, 
and one at rather a greater distance ; Altair is 
the centre of three bright stars, situated near to 
each other in a sti'aight line; above the Del- 

m4 
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phia is Cygnus, a remarkable constellation in 
the milky way; below which is Pegasns. 

But still there remain a great many consteU 
lotions J which I well know on the artificial globe, 
and which you have not y^ pointed out to me. 

Perhaps they are those^ which adom the 
heavens in the month of January^ such as the 
Pleiades^ Auriga^ and Orion. 

O yes ; those are the constellations Jo which 
Iref'er. 

Well^ then, at ten o'clock in the evenrng, in 
the month of January, you may perceive to- 
wards the south the Pleiades, to the left of 
which, and a little lower, are Aldebaran and the 
Hyades; farther to the left, and a little higher 
than the Pleiades, is the remarkable constella- 
tion Auriga. 

How shall I know that, mamma? 

It has exactly the appearance of the figure 
which I have in my hand. The highest star to- 
wards the left hand is Capella, the star marked 
jS and y is situated in the Bull's north horn, 
and also in the right heel of Auriga. 

Can you contrive to join this to myfavrntrite 
Orion? 

Imagine a line to be drawn firom Capella, 
through the stars at the tips of the BulFs horns, 
extended onwards to the horizon, and it will 
pass the middle of that constellation. Surely 
you can arrange these stars from recollection;i 
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and then I will contrive an original figure, 
which shall include them But to proceed: at 
about the distance of 26 d^ees from Betelgenx, 
I which is the star in Orion*s right shoulder, is 
.Procyon, a star in Canis Minor. Between 
k Betelgenx, and Procyon, and nearer to the hori- 
p zon, is Sinus. These three stars form an equi- 
lateral triangle. 

fFhat stars will then make their appearance 
, to the left of Auriga? 

There you will see Castor and Pollux in 
Geqfiini. There will be four stars in a line be- 
tween Betelgeux and Castor. These constitute 
the four feet of Gemini. 

tVhere will Perseus he situated P 
To the right hand of Auriga, and above the 
Pleiades. In a line with Castor, and Capella, is 
Algenib, a bright star in the breast of Perseus; 
and, further to the right, is Almaac in Andro- 
meda. These two stars, with Algol in the 
Head of Medusa, form a triangle, of which Algol 
' is the nearest to the Pleiades. Imagine a line 
to be drawn from the Pleiades, through Algol, 
and it will pass through Cassiopea. 

jihy I have heard, that it looks like the capi^ 
tal letter W. 

To the right hand of the Pleiades, at a con-^ 
siderable distance, is u Arietis, a star not very 
brilliant; a line drawn from the Pleiades, 
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through this star^ will pess through Markab in 
Pegasus. 

Do not the principal stars in this cansteUa^ 
Hon form a square? 

A large square is formed by its three prin^ 
dpal stars^ and the star in the head of Andro- 
meda. 

It must now be very late. Let us return to 
the house. 

O mammay leave these ten thousand lamps, 
for one or two little tapers, all this mental ti9i- 
provementyfor sleep and insensilnlity! 

My ohild^ 

« th' hour 
Of night, and all things now retir'd to rest. 
Mind us of like repose ; since God hath set 
Labour and rest, as day and night, to man 
SuccesslTe : and the timely dew of deep» 
Now falling with soft slumbrous weight, inclines 
Our eyelids. Other creatures all day long 
Rove idle unemploy*d, and less need rest. 
Man hath his daily work, of body or mind 
Appointed, which declares his dignity, 
And the regard of Heav'n on all his ways; 
While other animals unactive range. 
And of their doings God takes no account : 
To*morrow, ere fresh morning streak the east 
With first approach of light, we must be risen.'' 

Ah, mamma, I know who says all that ; may 
I use the same author's words, and ask you an 
interesting qttestion, that I may hear you repeat 
his reply ? 
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Let me hear the question. 

** Wherefore all night long shine these f for tuAom 
This glorious sight, tohen sleep hath shut all eyesV* 

Since you wish it, I will give you Milton^s 
answer, 

*^ These have their course to finish round the earth 
By morrow evening ; and from land to land. 
In order, though to nations y^t unborn, 
Minist'riBg light prepar*d, they set and rise ; 
Lest total darkness should by nig^t regam 
Her old possession, and extinguish life 
In nature and all things: which these soft fires 
Not only enlighten^ but, with kindly heat 
Of various influence, foment and warm. 
Temper or nourish; or in part shed down 
Their stellar virtue on oil kinds that grow 
On earth, made hereby apter to receive 
Perfection from the sun*s more potent ray. 
These then, though unbeheld in deep of night. 
Shine not in vain; nor think, though men were none. 
That Heav'n would wtmt spectetors, God want praise: 
Millions of spiritual creatures walk the earth 
Unseen, both when we wake, and when we sleep. 
All these with ceaseless praise his works behold. 
Both day and night. How often from the steep 
Of echoing hill or thicket, have we heard 
Celestial voices to the midnight air, 
Sole, or responsive to each other's note. 
Singing their great Creator ? Oft in bands. 
While they keep watch, or nightly rounding walk 
With heavenly touch of instrumental sounds, 
In ftill harmonic number join'd, their songs 
Divide the night, and lift our thoughts to heav*n.*' 
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CHAPTER XIV. 

THE ANTIQUITY OP THE CHALDEAN ASTRONOMY. 

JxLamma, you did a long time ago say^ that 
you had much to communicate to me respecting the 
antiquity of the Chaldean astronomy. fFiUyou 
tell me something now ? 

The request implies a willingness to attend. 
Give me the b^t effort of your miad^ and I will 
begin. 

All my communications I wish to be made 
in the most intelligible form: on the present oc« 
casion nothing could be more easy, than to be* 
wilder the youthful mind, without arriving at 
any satisfactory conclusion ; for ail that human 
ingenuity can do to perplex in chronological 
calculations, has been done. You well know 
the calm determination qf my mind^^ to take the 
Bible as my guide on all subjects, on which it 
professes to afford assistance. 

B%^ you told me once, not to look upon the 
Bible as a guide in astronomical investigations. 

I once observed to you, that the astrono^ 
ipical phraseology in the Bible was employed in 
unison with the opinions of the people, among 
whom they were delivered, and that it would 
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bave been as unwise, as it would bave been im* 
possible, at the time, to have entered upon long 
philosophical disquisitions, as a necessary de* 
fence, for the deviations from the common opi- 
nion of the people addressed. But what I am 
about to propose to you now is widely different, 
I allude to the historical records of Moses, a 
history as free fiY>m conformity to the preju^- 
dices of the people to whom it was delivered, as 
the whole scheme of the Bible is opposed to the 
opinions of a giddy world : a history of such 
commanding importance, that, if it be not duly 
appreciated, the main pillar of Christianity is 
shaken, and the whole building must fall to the 
ground. 

Btttf if the chronology of Moses were found 
to be inaccurate^ would that materially affect 
the other records he has given, in the Jirst tki^ee 
chapters of Genesis, when he has not specified 
the period of the occurrence of events ? 

In exact proportion, as the detached parts 
of the edifice are secure, will the fabric stand. 
It is hard to say how weak, how imbecile, how 
inactive, how full of wounds, of distortions, of 
infirmities, of detestable vices, and of little-- 
ness of intellect, the human frame may be, and 
yet retain the appellation, man; but this we 
know, that the Being, whom we recognise with 
delight, in whose appropriation of the title, we 
glory, is one destitute of all these deteriorating 
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eonsideratioiis. So of the BibAt^ it is. hard to 
8liy, what we might resign, in how many mi«- 
niite circumstances it might err, and yet con* 
tinue our infallible guide of faith and practice; 
but the Christian, clasping the Bible to his 
grateful heart, had rather, with a well-earned 
confidence, exclaim, " Thy wiord is truth " 

Am I then to understand, that you wish me 
to accept of the Mosaic history as perfectly 
correct P 

Yes; for, thcHigh it differs materially from 
the boasted computations of the Chinese, the 
Persians, and the Hindoos, yet their state* 
ments must only be regarded as the romantic 
dreams of astronomical mythology. And many 
of their assertions are so obviously false, as to 
defeat their own object. The Hindoos assert^ 
that the Saturnian age consisted of seven hun- 
dred, and twenty thousand years. The Egyp- 
tians, but little behind them in arrogant preten- 
sions, were detected, when Alexander entered 
Egypt with his victorious army ; for they not 
^nly kept I'ecords of their own antiquity, but 
those of other nations also, and among the rest 
those of the Macedonian empire. This they re- 
presented as having existed eight thousand 
years, while Alexander well knew, that it had 
not existed quite five centuries. If they would 
thus augment the records of another natioh> 
what would they do with regard to their own ? 
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. But I have heard much respecting the anti* 

quity of the Chinese: perhaps before tee proceed 

further, you can show me, that their immense 

calculations are not inconsistent with the his^ 

torjfy and chronology y of the Scriptures ? 

I will give you an illustration. The Chinese 
have ever made a point of inserting in their 
calendars remarkable eclipses, or conjunctions of 
the planets, together with the name of the em- 
peror, in whose reign they were observed. To the 
events they have also affixed their own dates. A 
very singular conjunction of the sun, and moon, 
and sevei-al planets, is recorded in their annals, 
as having taken place almost at the very com^ 
mencement of their remote history. The justly 
famed Cassini, to ascertain the fact, calculated 
back, and decisively proved that such an ex- 
traordinary conjunction did actually happen in 
China, on February 26th, two thousand and 
twelve years before Christ. This falls four hun- 
dred years after the flood, ^ a little after the 
birth of Abraham. Hence, their pretensions 
to antiquity, beyond the period assigned by 
Moses, for the existence of an ancient nation^ 
are unfounded. And the fact is, that all the 
accountsj respecting the number of years which 
fmcient empires are said to have flourished, 
must be unintelligible to us, because among 
the ancients the meaning of the term year, so 
exceedingly varied. 

/ am now fully prepared to receive any histo* 



176 AN ASTRONOMICAL CATECHISM* 

rical assertion made hy Moses. Will any thing , 
which he saysy confirm the assertion, that astro^ 
nomy was Jirst studied in Chaldea ? 

Moses says*, " The ark rested upon the 
mountain of Ararat.'* You will observe the use 
I make of this information. Mount Ararat, is 
situated between the Euxine, and Caspian seas. 
The statements of modern travellers illustrate 
the foct recorded in the fifth verse : read it, my 
child. 

^' And the waters decreased continually, until 
the tenth month: in the tenth month, on thejfirst 
day of the month, were the tops of the mountains 
seen^.^ 

That is, the tops of Mount Ararat were 
seen ; for they inform us, that this one moun- 
tain, with two summits, when compared with 
Mount Taurus and the Caucasus, is of extraor- 
dinary height. Now, read from the fourteenth 
to the nineteenth verse. 

*^ And in the second month, on the seven-and- 
twentieth day of the month, was the earth dried. 
And God spake unto Noah, saying, Oo forth of 
the ark, thou, and thy wife, and thy sons, and thy 
sons' wives with thee. Bring forth with thee 
every living thing of all flesh, both fowl, and of 
cattle, and of every creeping thing that creep€th 
upon the earth; that they may he fruitful^ and 
multiply upon the earths And Noah went forth, 

* Genesis, viii. 4. f Genesisi Tiii. 5. 
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Qfid his sons, and his wifs, and fds sans* wives 
tuith him^ Baety beast, every creeping things 
and ei^eryfc^wlyOnd whatsoever creepeth upon the 
earth after their hind, went forth oat of the. 

The first observation I make is, that the r^ 
served family would ceta^ainly reside, in the 
tidghboorhood of thfese mountains for many 
ytera. Bat we find, that 'with revolting periods 
df time, the impression, made on their minds by 
the sdenes they had witnessed, wore away; 
koA We read, ** they journeyed from the east*.* 

JPbr fiow long a period do you thmk they 
JweU in the neigkbourhood of the place, where 
1^ ark rested^ 

Abcrut 140 yeaiis : and itiy second observa^ 
tion Is, that they could not have been idle dii- 
iing that period. 

No : I think not so long as that. 

The record we have of them does not con- 
vey this idea. The very next words atter we 
are told, ^* Noah came out of the ark, &c.** 
present us with a scene of active piety. ^^ And 
Hoah bnilded an altar unto the Lord, and took 
df every clean beast, and of every clean fowl, 
and offered burnt offerings on the altar.** No ; 
idle, they could not be. I cannot conceive a 
Mlite of mind more enviable than that, which 
the rescued femily must have experienced. All 

* GenesUi xi. S. 
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the passk)ii8 bushed to silence, all mdiiferenoe 
to Ood for ever banished, the heart deeply im<» 
pressed with the necessity of personal and se- 
rious religian, all obduracy of. mind removed. 
No presumptuous thoughts of a God all mercy> 
but with an iosigbt : into the infinite purity, 
and extent of his acquirements, and the oor- 
impted state of all the faculties of the soul; ,a 
^heavenly and transcendent tenderness marked 
every actioff, a peaceful glow of devotion, 
which the advanced Christian can alone under-^ 
fitand^ rested on the soul^ raising it at times intq 
H fervour of gratitude to God, which no language 
can depict, which no eloquence can portray. 
No ; language must have assumed an unusual 
i^haracter, when, on the one hand, it was ex- 
.cited by a view of a country depopulated, an4 
burdened, with the mournful remains of its un^ 
worthy inhabitants, and, on the other, by the 
^sigbt of the ark of their preservation. Surely 
then a chastened joy, a filial fear, a reverential 
love, an active devotion, marked all their con* 
duct. ■ . 

fVhat, do you think j then^ that graiUude.ia 
God, and love to each other, prevent people 
from being idle P 

No stimulant to industry is half so powerfuL 
.And since Noah, and his family, were not indo- 
lent, I must direct you to the channels, in 
which their energy flowed. We must remem- 
ber, that the earth was, indeed, an abode of 
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degolitioii ; that Noah had no shelter, but 
#hat tiie ark afforded, and no food> but what 
Va own hand provided. 

O! you cannot think, htm I feel for tkis.good 
frnnifyi 

. Well! the next drfinmstance after Noah 
had bnilt an altalris, that God makes a very 
telider covenant with Um. Then immediatqly 
ftUowsi ^' And Noah b<^gaa to be an hnsband- 
.man ;** and^ ftarebently afterwards, we find 
these words, '^ he wa6' within his tent/' So 
"Aat we see another sheltering roof provided, 
and a veiy ksportant art^ already the object of 
attention^ Now, I must tell you sometlung 
more, that they had no guide at all in the cul- 
ture of th6ir fiddSi in the sowing of their grain, 
in the planting of their vines, in their arrange- 
ments concerning their cattle, but what they de- 
rived from a minute attention to the heavenly bo- 
dies. Since, for a long time, they were strangers 
to: the thousand artificial wants, which society 
creates, we may presume their days glided 
most sweetly over their heads, devoted to inno- 
cence and love. So that many hours of the 
'nighty m^ht without inconvenience, bo dedi- 
cated, beneath, a serene and transparent sky, 
and amidst the green, and beautiftil vales of their 
netkeat, to the contemplation oC the starry fiv- 
mamttit, to observations on the aspects of the 
moon, and on the opposkions and conjunctions 

N 2 
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of the piaaets. Itim, (ndeed^ is certainly oiie 
of the causes/ to which We must ascribe ih^ 
unparalleled advancement made by the Ch&- 
deans in their astronomical researches* 

Ves, mamma, I do think, they must have 
jfeli, aU desolate as they were, a peculiar pfca- 
sure in casting Iheh eyes, where they sometimds 
$aw, the bow of promise mildly resplendent. But 
you say, this is certainly ohe of the causes ofiUe 
advancement made by the Chaldeans; wiU you 
tell me, ikhdt you consider an&ther cause*? 

With great pleasure. You must recollebc 
then^ that the flood did not descend upon Noak 
mthout a long previous notice ; it descendMnM; 
tin this notice had been fong most'fiifmljr be- 
lieved. Acting habitually under tUsf bonvlo. 
tion^ would he not preserve documents/ and 
monuments the most valuable and importantr? 
would he not educate his sons ibr such an 
event 7 ^ Surely they were aUf walking librarleis^ 
the repositories of the sciences of the ietntedilii^ 
vian world. What the unbelief, or (he unfriendly 
dis|M)sition of their associates fortNAd th^ tt> 
preserve in Hie &rk, think you^ that they took k 
not at all? O no: it was secured- in a retreat 
irom which the art of inan dould ndt duild^e 
It. That, which they were not aUdwed to dlh 
posit in that sacred pavilion, they sfecikre# In 
the inner recesseis of the mind. T^tb Wifl^ a 
fund of aStJt^fibMc&f ilifbfittatidA ihi^^ 
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th^ baFe been fomisbed ! for mrdy tbe length- 
ened lives of tbe (mtedilumns were favourable 
to numerous and accurate observations. 

One thing Jias struck me since you have been 
speMng; hem was it, that Noah landed m 
nearly at the spot, to which it might be presumed 
he was anxious to return, so near to the originql 
destiny ^tnan^ so near to ajll that he had lately 

No inquiry could be more appropriate^ at 
an illustration of wbat I was advancing. How 
did the patriarchy and the pilot, direct his vessel^ 
UQkw it w«s by his astronomical information I 
Hqw is be most commonly represented ,on 
Egyptian monuments^ but as a man sitting in 
a boat with a whip in his hand, descriptive of 
bis tw0fol4 character of pilot and governor of 
tlie. world: this boat is sometimes depicted 
OK the shoulders of twelve men^ probably em* 
blematiQ of tbe twelve months. 

Do you think it is at edl probabky that the an^ 
tedUuvians had formed for themselves a sphere ? 

All I can say is^ that, when I look on the 
two celestial bemispberesi as they at this mo* 
wait hang before me> { cannot but be much. 
agtoiNtfbed :at the -^iffei^p^ appearances they 
pne«^t;. sptviM^ed, that tbe one seems to be a 
l»|^^e«ii^tion of land Animals^ tbe other of 
BwrioeHO^ij^eotfr; so dissimilar^ that we cannot 

N 3 
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but coDJectui*€, the one was formed by tbon 
who were unacquainted with the element of 
wgter^ the other by those who were painfully 
intimate with the watery world. In £5ict^ the 
two hemispheres seem to sdlude to the two grand 
events recorded in ancient history: the fiedl 
of man^ and the general deluge. As opportuni-t 
ties for additional conyersations present themr 
selves^ these observations will be illustrated. 
At this moment I will observe^ that when I 
look on the northern hemisphere^ and behold 
the malignant Draco^ I see a fact much more 
momentous than that which the fabling Greeks 
have contrived, respecting the Hydra, which 
guarded the golden apples in the garden of the 
Hesperides. I see that old serpent, who de- 
ceived our first parents, and who was the 
means of excluding them, and their posterity, 
from paradise. When, indeed, I contemplate 
the veneration paid to serpents in ancient times, 
I behold infused into the minds of the people 
a belief of the superior address, the unusual 
wisdom of that reptile. And since he retains 
his place among the constellations, what is 
more likely, than that the Grecian Bodtes, the 
Chaldean Noah, supplies the place of the^ an- 
tediluvian patriarch Adam?' li a grateful chtfroh 
elevated her twelve Apostles to the' bchoarable 
station of the zodiacal constellations, 'mtiy we 
pot suppose, that more grateful sons wou)4 
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elevate their iminediate progenitor, he to whomr 
they were indebted (at their honourable pre- 
servation, to the place originally occupied by 
him, " who brought death into the world with 
all our woe ?** This is only conjecture ; but con- 
jecture, supported by so many powerful con- 
siderations, has in it something of the nature of 
real history. 

I should like to know the length of time, that 
Udervenedrhetween the creation, and the deluge;. 

About 3500 years. And surely this was a 
period, sufficiently long for some progress to 
have been made in science. What have not 
12000 years effected among us } but without 
doubt the lengthened lives of the antediluvians 
gave them the advantage. Their longevity im* 
plies greater original stamina, than those which 
we possess. The productions of a fertile soil ; 
the invigorating influence of salubrious air^ 
and serene sky, vnth the enjoyment of a perpe- 
tual equinox, might not only add to the period 
of their existence, but give to it a zest, 
an energy, to which we ai-e in some degree 
strangers. And, if their lengthened lives in 
any degree arose from" a purer atmosphere, it 
should be remembered, that this* also .was a 
circumstance £sivourable to celestial ohservav 
tions. Besides which, while the whole comitiUT 
nity were more vigorous, think you not, that 
some InAviduals rose preeminently high ; JSay, 

w4 
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was there not a Pythagoras, or a CoperaifiuH 
yea, a Newton or a Herschd, in the aiitedx<* 
kiTian world? What, not one original geaiiif^ 
during two thoasaiftd five hundred years, no* 
one whose ample vigour of intellect, whose oom- 
prehensivraess and liberality of mind, wonid 
iormount the ordinary standard, whose ai^dio 
ken would look forward on the slow advance 
mente of sncceeding ages? Besides which it 
must not be forgotten, that Adam was endowed 
with intellectual qualities &r more extensive 
and vigorous than any of his posterity havt 
since enjoyed. It is our lot to arrive by very slow 
advances, to any d^ree of superior wisdom and 
science; but it is possible, that he, who was 
appointed to replenish and subdue the earthy 
and to be the sovereign lord, both of its human 
and bestial inhabitants, was intuitively invested 
with faculties of reflecting, comparing, and 
judgingi^ adequate to his important station, and 
proportionate to the extent of his dominion. 

Do you think, mamma, that the antedihwiaus 
tovtrived any thing resembling oar telescopes? 

We have not the least evidence, that 
they had; the probability is, that all thdr 
acquaintance with celestial phsenomena arose 
from unassisted observations ; but, tben, recol^ 
lect, how favourably they were situated. So 
much so, that the |;reat Khalif al Mamun 
caused observations on the odestial bcMtiea to 



be made on this very pbin, now called by the; 
Arabians, Sin-jar, which sei-ved the astrono- 
mcra of Eorope for several ages after. And such, 
m trath^ is the uninterrupted view of the 
hesvens, which this vast and extensive plaii^ 
affivds, that the same spot was selected by 
Gelalidin Malek Shub, the tlnrd sultan of th^ 
Sieljiddaii dynasty, ue»rly three hundred yean 
after. Such is the benefit of a clear atmor 
sphere, that the elder Cassini, who observ«4 
the planet Venus in Italy, was enabled, in that 
country, to make discoveries, which his son after: 
wards in vain attempted to verify in the grosser 
one of Paris. 

But do you not think it probable, that thejfi 
had something ve^enMing the art of writing, ti| 
««e among us ? 

It is an universal tradition in the East, thf4 
Seth, Adam's son, invented certain marks ex- 
pvessLve of kieas. If you will fetch me Jo* 
sephus, I tlunk, I oould find you a passage^ 
wluch would convince you, that the antedUu* 
viau had some method of recording thdr ob* 
servations, and that th^y had made some pror 
gMBS in astronomy. 

Here is the voUtme^ 

Now read. 

^ The childrenqf Seth were the investors itf 
that particular sort of wisdom^ which relates to 
the heavenly bodies m$d their order. That their 
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inventions might not be lost before they were 
sufficiently known^ upon Adams prediction, that 
the world was to be destroyed at one time by a de^ 
Inge of water, and at another time by the violence 
ijfjvre, they made two pillars, the one of brick 
and the other of stone ; they inscribed their dis^- 
coveries on both, that in case the pillar of brick 
should be destroyed by the flood, the piUar of 
stone might remain, and exhibit those discoveries 
to mankind, and also to inform them that therfs 
was another pillar of brick erected by them. 
Now, this remains in the land of Seriad to this 
day^:' 

Since the Chaldeans were flavoured with the 
observations of an older race of astronomers^ I 
shall not be surprised to hear, that they made 
proficiency in this scienc^. fFUlyou oblige me 
hith some evidence that they did P 

It is highly probable, that, as the colony 
>?faich migrated from Chaldea into Egypt, apprcH 
priated its pyramids to astronomical purposes^ 
this was but in unison witli the idea, ori^nati0g 
in Chaldea, of dedicating the tower of Babel io 
that object ; and their observations must have 
been numerous, before they cou|d have wisbe<} 
for such a means of facilitating their progress in 
astronomy, and of transmitting, their names^ 
with 1^1 their well-earned honours, to posterity ; 
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they had done so muoh^ that they designed to 
leave behipd them this memorial^ and thus to 
live in the memory of their grateful posterity* 
Among the various titles * appropriated to Nim* 
rod> there are those^ which would lead us to 
suppose, that he was not only a mighty hunter^ 
but an able astronomer. He was, we believe, 
not only the founder of the city, but of the 
tower of Babel, and was, on these accounts^ 
piuch reverenced in Chaldea, the peculiar re^ 
gion of his sovereignty. It is generally be- 
Ueved, that the temple of Belas, that grand 
astronomical observatory, was ^ected upon the 
ruins of the tower of Babel, and that Babylon 
stood upon the spot, where the vast design of 
4lhe descendants of Noah, was projected and 
]^rtly executed by Nimrod. 

And does it appear, that the Chdldeans pre^ 
served the art, of perpetuating the result of their 
researches 9 

There is the most satisfectory evidence for as- 
serting that they did ; for, when Alexander took 
Babylon, Callisthenes, on inquiry of the Chal- 
dean priests of Belus, found, that they had a 
series of astronomical observations extending 
back, one thousand nine hundred and three 
years, engraven oa bricks. This period cai*ries 
us up very neariy to the time of the genera^ 
^spen^on of mankind. 

* Memorandum VIII. 
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Does U appear^ that, at this early pfriods 
they had a correct opinion of* tfie length of the 
year? 

It was altogether impossible^ th9.t they coul4 
t>9 acquainted wi(;h th^ length of the year as i^ 
n^qw staadB, since it dioes s^ot agree with the 
Course of the ^w^ and moon as exactly now^ a? 
before the deluge. 

Then, you think, the, antediluvians were ac^^ 
quainted with this astronomical fact ? 

It is obvious, that each patriarch, mention- 
ed by Moses, lived through $o many revolving 
S€;9Son$, that unavoidably they must have. as- 
certained th^ length of their year. It i$ re- 
markable, that the period, assigned by th^ 
Hebrpw historians, fox the duration of the 
deluge, amounts precisely to a year, and that' 
year was t^e ancient lunisolar year, consisting 
of twielve months, of thirty days each* 

It must, I suppose, have been a very con- 
jsiderable period, before they rectjfied their year 
to the suvCs true course 9 

Yes; it was not for many hundred years 
after the deluge, that they extended th^r year 
beyond 36Q days. Tb/e extent of the is^all 
around the ci^ty of Balj^ylon was 960 furlongs ; 
for the post-diluvians had y^t to learn the yio* 
lence of the shock /sustfdued by the earjth at the 
deluge: to ascertain this, Qb^rvatsipnp.w^ yet 
to be multiplied; they Vere redoubled ; and the 
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wallB were in etrciiit365 forlongs, the achfiiion 
cdnddiiig with the ^ays added to the ancient 
year. Hiese difigent astronomers also formed 
a catalogue of the most conspicuoas stars in 
the moon's path*; these they denominated the 
lima zodia, or path of that luminary among 
the constellations. One of the strongest proofii 
otthe proficiency of the Chaldeans in astnv 
nomy iS' exhibited in their fomPOuiB cyeie of 
lAglirte«in years^ afterwarda attributed to Meto; 
They had likewise another grand period of sixty 
yeard, and a third lunisolar period of six hun- 
dred years. Itis^ I trusty obvious^ from what 
has been said^ that it was not in Egypt, nor in 
Persia, that astronomy first reared its head, but 
on the spot inhabited by the rescued family for 
about two centuries. There, as from a reservoir, 
flowed out the streams of astronomical science, 
which enriched, and guided, and directed, the 
people in all their migrations. 

On a former occasion you said, that the 
descendants of Noah dwelt in the neighbourhood 
cf the place, where the ark rested, for about 
one hundred and forty-four years: you now 
speak of about two centuries. How are the 
two statements to be reconciled? 

Because it was after that period,: that they 
journeyed from the east, an4 found a plain in 
the land of Shinar, and dMrelt there, and ifaade 

3 
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brides^ and burnt them thoroughly^ and dretl^ t^ 
a plaoiy and made some progress in building a 
city and a tower i for all this^ I allow them the 
difference of time you have so properly remark^ 
ed. For the purposes of husbandry the Chal- 
dean shepherds^ diligently studied astronomy^ 
The principles and practice, thus dherished^ 
vere extended and amplified l^ the daring aa^ 
yigators of Phoenicia, and, in succeeding agesj 
by the philosophers of Persia, Egypt, and India^ 
.were carried to the utmost point of perfection 
attainable at those remote periods. 
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CHAPTER XV. 

Tan PRIMSVAI. SYSTEM OF ASTRONOMY BBOKBM 
. BY THB DISPBRSION OF THB PAlWARCHAfy 
. FAMIUBS^ AND CORRUPTBD BY THB AJ.LBG0RJB8 
SO PRBVAJ4ENT THROUGHOUT THB BAST. 

Jn our last conversation^ we left tbe inhaltit^ 
ants of the renovated world making progress in 
BCience, near the spot where the ark rested. 
Can you teU me the circumstance, which^occar 
sioned the separation of a people so tenderly 
bound together, as was the £unily of. Noah ? 

It resulted from a miraculous change qf 
language^ which took place among them, in con^ 
sequence of their building a city and a tower. 
But do you thinks mamma^ thai this was ub- 
proper? 

The action, separately considered^ certainly 
was not. But as it stands recorded by Mos^ 
it called for a token of disapprobation, upon 
two accounts., Disobedience was its basis; and 
ambition wxHxld have been its topmost stone. 
The descendants of Noah had received a. divine 
^epinma|i4 to disperse themselves abroad, and 
thus ^^ replenish, the earth;* but this command 
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had been but very partially obeyed. It is pos- 
sible^ that a few individuals might have mi- 
grated into China and India; but the general 
object was^ to prevent such dispersions ; for they 
smd^ ^^ Let us build a city and a tower> lest we 
be scattered abroad/' Disobedience was cer- 
l&inly improper; and a love of self, as muchas 
a love of science, influenced them, when 'they 
said, ^' Let us build us a city and a tower, and 
let us make ui» a name/* Ambition and self-- 
love, are things, which God abhors, and which 
tie has evei- marked with the severed ifidioa- 
Sons of his displeamre. 

Do you not ikink the people were pofHty 
-struck hf the new languages introduced 4mong 
them? 

I should apprehend something of the kind at 
first ; but in the dispersion which ensued, I' can* 
not conceive any thing Hke confusion^ bot 
dmplya division, every individual uniting with 
the company that spake his language. 

fFill it be unseasonable /or me to inquire, 
whither ike descendants tfNoali and their fam,^ 
aes migrated? 

The concise statement I shall give you will 
not be an unsuitable digression. But I must 
assure you, that little can be said' widi cer- 
tainty. Shem appears for the remainder of his 
days to have hovered about the plains of Shinar. 
From his descendants sprang the inhtiUtaiits Of 
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the lesser Asia, Mesopotamia, Persia, and China ; 
comprehending the countries westward of Assy* 
ria, as for as the Mediterranean. Ham probably 
dwelt inEgypt. His descendants occupiedEgypt, 
and£thiopia,with the rest of Africa, Arabia, Phoe- 
nicia, and the land of Canaan. When Japheth 
left Babel, it is uncertain where he settled. His 
descendants dwelt in Phrygia, the eastern park 
of Asia Minor, Cappadocia, aod Galatia^ The 
circumstance of all nations haying had one 
common origin, wilt account for the resem- 
blances we meet with in their astronomical opi- 
nions ; their having been so widely dispersed, 
will equally account for the observable dissi-* 
milarities. 

Is there, a considBrahle degree of resemblance 
in the zodiacs of different nations ? 

A sufficiency to evince, that their formers 
were conversant with one grand original plan. 
There is a sphere in the museum of the Barbe- 
rini family at Rome,, said to be that of the 
Egyptian Hermes, which, if authentic, contains 
the most ancient designations of the signs of the 
zodiac, and probably is a mixture of the rural 
calendar of Chaldea, with the astronomical ca* 
lendar of Egypt* 

Mow much I should like to see some astrono^ 
micdl des^nations purely 'Chaldean ! 

Yes : persons or things with which we b^^ve 
some aoqubmtance^ are greatly endeared to us 

o 
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1^ distance of time, or place; but it is poflsible 
that you would be disi^pointed, were you to nee 
ti Chaldean Bodiac; for, you know, these Aep^ 
herd astronomers, attended to the celestial phsh 
nomena, in aid of the practice of husbandry. 
The vast and complicated system of mythology, 
afterwards formed upon its basis, was then ui^ 
known. Hie Sabian idolaters of Cfaaldea first 
corrupted, and rendered intricate, the system 
of astronomy. 

The philosophical priests of Eg}rpt, by con* 
verting into divinities the mundane elements, 
and embodying the children of the air, and 
fancy, increased the intricacy, and deepened the 
obscurity. The Greeks, in their ambitious do* 
sign to be considered its inyentors, buried its 
original history in entire oUmon, and concealed 
its allusions under an impenetrable veU of mys* 
tery, and fable. 

fFhat, then, is the Chaldean sphere, fuUe 
turied under the mighty edifice reared an Us 
foundation? 

No sphere, professedly Chaldaic, has ooom 
down to posterity ; but, still it is probable, that 
their zodiac did not materially vary fcom that 
which has descended to us, and which is en* 
graven on our globes. I wiU give you three 
highly respectable authorities for what has been 
advanced. M. Dupuis is decidedly of this opi« 
nion. He thinks that the aucients, by 
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die Stan of the zodiac^ into twelve eoiut^ 
lations^r dengned to form^ for tbeir own use^ a 
mral^ as well as an astropomical calendar^ de<- 
fognating, by expressive symbols tbe various 
seasons of the revolving year. The BuU^ and 
Virgo, or rather the Spike of ripe Corp, w)ucb 
formed the original aaterian of Virgo, hi^ve, \m 
conceives, been the aodiacai ^sterisins firs$ de^ 
lineated. Sir Isaac Newton says, '' Now I hope 
on some other occasion to satisfy the pnblic, as I 
have perfectly satisfied myself, that the practice 
of observing the stars began with the rudiments 
of civil society in the country of those whom we 
€911 Chaldeans, from which it was propagated 
into £gypt, India, Greece, Italy, and Scandir 
mvia, before tbe r€4gn of Sirac, or Sacya; who, 
by conquest, spread a new system of religum, 
and philosophy, from the Nile to the Ganges, 
9bout one thousand years before Christ; bvt 
that Qt4ron, and Atlas, were allegorical or ipy- 
th<dogical personages, and ought to have np 
place in the serious history of tbe human se- 
cies.'' Sir William Jones is of opinion, that the 
Indian division of the zodiac, was not borrqwed 
fir^m tbe Greeks, or Arabians, but was known to 
|;bat country from time imm^^orial, and that 
bsipf the same in part, with the zodiac in us^ 
apeng other nations of the qM Hindoo race, 
the Chaldeans, and Persians, it was probably in- 
vetted t^ tbe prpgenitc^s of that rap« before 

o2 
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their dispersion. — ^And since it could not be 
borrowed from either the Arabs, or Greeks, and 
sihce its solar division in India is the same in 
substance with that used in Greece, he thinks jit 
more reasonable to conclude, that both Greeks, 
and Hindoos, received it from an older nation, 
who first gave names to the luminaries <rf 
heaven, and from whom both Greeks, and Hin- 
doos, as their similarity of language and reli- 
gion fully evinces, had a common descent. Sir 
William Jones proceeds to infoi*m us, that 
the Indian, like the European astronomers, 
divide a great circle into three hundred and 
sixty degrees, called by them portions, of which 
they, like us, allot thirty to each sign. 

ff^ll you tell me the names of the twelve 
signs? 

M^ha, the Ram. Tul&, the Balance. 

VrtSha, the Bull. Vrtshchica, the Scorpion. 

Mit* huna, the Pair. Dhanus, the Bow. 
Carcatf, the Crab. Macara, the Sea Monster. 
Sinha, the Lion. Cumbha, the Ewer. 

Canyi, the Virgin. Mfna, the Rsh. 

Surely the order, in which the signs of this 
zodiac succeed each other, corresponds with the 
regular Veturn of the seasons, as they took place 
in a temperate clime, almost equally distant 
from the equator as from the poles ; from Egyi^^ 
as from Siberia. 

^re the Chinese so remotely situated, that no 
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connexian, in their astrdnomical views, can be 
traced with those of* other nations? 

No: the Chaldeans^ Indians^ and Chinese^ 
had each^ in their system of astronomy, their 
grand period of sixty years, and the lunisolar 
period, of six hundred years. Between them 
and the Arabians, there is also a remarkable 
instance of similarity. Each of these fonr 
nations has its lunar zodiac^ a division of the 
heavens unknown in all the systems of European 
astronomy. 

fFTiat do you mean, mamma, hy a lunar 
zodiac ? 

The moon's path around the earth. So at- 
tentively had the stars, to which she approached^ 
been marked by the astronomers of these ancient 
nations, that twenty-eight mansions, or houses, 
were appropriated for her reception, during the 
twenty-eight nights of her revolution. 

How remarkably attentive they must have 
been to her vicissitudes! 

Their attention originated in a very im- 
portant reason. 

Favimrme with it. 

They formed their computations by the re- 
volutions of that luminary. It is, indeed, ob- 
.« vious, thait, in the infancy of science, a body so 
near the earth, and. so swift in her motions, 
must have been particularly valued in the cal- 
culation of time. 

o3 
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fFhen reading, the other dajf, Captam 19^ 
son's voyage, and shipwreck, on thePelew Iskmds, 
I smiled, when I saw the hinges inquiry^ how 
many moons it would be before he should see his 
son again P 

That inquiry resnlted from the inhabitants 
of that uncivilized island reckoning thdr tiiiM 
by months, and not by years. But, in some 
Indian astronomical books, we find, that the 
first year consisted not of a month, but only of a 
fortnight. 

Prom wfiat could that arise? 

It might arise from two causes; they might 
tiBckon thdrtime by the light, and daiic«ides of 
4he moon, and so make one of our months dm- 
cnst of two parts; or, they might double seyea 
days, for the sake of more rapidly computing 
by the immemorial custom, of dividing time into 
weeks. 

fFhat was the origin qft^As dimsion ? 

Doubtless an ancient tradition of %h^ time 
employed in creating the worlds An inter- 
esting fact, respecting the astronomy of Uie 
Chinese, I should like to mention to you, ^ugh 
it is ati instance of dissimilarity. 

Pray do, my dear mamma. 

They assign four oi the consteliationB in the 
lunar zodiac to each of tbe seven planets, so 
that the year always begins in the same planet. 
They also include in them all the stain which 
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are in the heavens; as well those^ tliat lie 
^thin owr solar zodiac^ as those that lie be- 
yoHd it. 

lam glad you have told me this; for, thotigh 
the whale statement is a peculiarity ajq^Gcable 
enly to the Chinese^ yet their respectful attend 
turn to the planets is similar to that of other 
nations. Have you not informed me, thaty in 
tndioy a planet was helieoed to preside o»er every 
day, amd has $ud this opinion given names to the 
days of our weeks 9 

Since you recoUeot these £bu^s, perhaps yon 
will gratify me yet Biore, by an enumeration of 
those names. 

Saturday y Sunday y and Monday y pUmfy de^ 
note Saturn^ s (finfy the sufCs dayy and the momis 
day; and Tuesday y Wednesday y Thursday y and 
Friday y are the days (f Tuiscoy fFodeny ThoTy 
and BrigUy which are the Saxon names for MarSy 
Mercury y Jupiter y and Venus. 

But not only did a phmetwy genius preside 
orer every day in the week^ but the twislve 
nionrtlis in Chaldea, Egjrpt^ and India, had a 
separate deity assigned to each. In the same 
way as names were given to the planets^ so to 
each of these deities an appdlation was aflSixed : 
Md it is very interesting to find^ that the last 
liut one of the Indian parsonages is Meetra; and 
Mr. Halhed informs us^ that the Mithra^ or 
mlar genias of the Persians^ is the same person. 

o4 
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TMs certainly etnnces a close connexion be^ 
iween the nations of India, and Persioy or that 
they derived their ideas from the same source. 

A similar division we find existing among 
the Greeks, in the selection of their principal 
gods, which are nothing but the powers o^ 
nature, and particularly the active fructifying 
energy of the solar beam personified ; and how 
closely the Romans^ copied the Greeks, in their 
conceptions of thdr national gods is obvious; 
for they actually personified the months, so that 
temples were dedicated, and altars flamed, to 
the genii of the twelve months in Rome, and 
even a feast was instituted by Augustus to their 
honour. 

fVill you point out to me, mamma, anyfur- 
ther circumstances of similarity in the astrano^ 
mical opinions of ancient nations? 

I must not neglect to inform you, that the 
Chinese also divide their solar zodiac into twelve 
parts: the mouse, the ox or cow, the tiger, the 
bare, the dragon, the serpent, the horse, the 
sheep, the monkey, the cock or hen, the dog, and 
.the boar. Here the ox, and the sheep, Tesembie 
those of the oriental zodiacs; the hare, the dra- 
gon, the serpent, the horse, and the dog, are all 
to be met with among the forty-^ight constel- 
lations engraven on the most ancient sphere; the 
€ock or hen, has probably relation to the cdd 
Babylonian asterism of the tfen and chickens; 



the monkey or ape of Hamimat, is a celebrated 
deity in the Indian mythology; and the boar has 
doubtless some allusion to the incarnate Veeshnn 
of that country. 

I will now give you two illustrations of the 
iiau^t, thaA the genei*al principles, upon which 
the mythology of India and Egypt is founded^ 
are nearly the tome, although the objects, by 
which their conceptions are symbolized, vary. 
A remarkable instance presents itself in the 
case of thel^ptian Isis, in her lunar character, 
and of the Hindoo Chandra, or lunar orb. In 
Egypt, the moon's symbol was a cat ; in India, 
the symbol of the satellite was a rabbit. One 
reason for the former symbol was the contraction 
and dilatation of the pupil of the eye, which thiey 
assert grows larger at the full of the moon, but 
decreases with her wdning orb. The activity 
and vigilance of that animal during the night, 
the variegated colours which its spotted skin 
discloses to the view, and its astonishing fe- 
cundity, rendered the symbol appropriate. 
These latter peculiarities are equally exem- 
plified in the rabbit of the Indian Chandra^ 
and show a remarkable conformity of ideas in 
the two nations. An additional instance is 
furnished from the circumstance of the lion, 
so much abounding in the hieroglyphics of 
India, and conferring the illustrious title of Sing, 
on the families of her noblest Rajahs; at the 
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fiame tiqpie^ it is in a peculiar manner the object 
af Egyptian r^;ard^ because the Delta was 
inundated^ when the sun entered Leo. A 
multitude of additional illustrations {>re8ent 
themselves; but these will suffice as excitements 
to the perusal of larger works on the same 
jubject. 
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CHAPTER XVI. 

ran TWBI.VS BIQN8 OP THS ZODIAC. 

That there is no occasion to go to the hiero^^ 
glyphics of Egypt for the origin of the solar 
astmsntt^ I have intimated m a former oonveiw 
sation. It was natural for the niral simpte 
swain^ observant of nature, and guided by her 
unvarying laws, to call this the season of the 
Ram, and that the season of the Kids, the 
original G^nini of the zodiac. The intense 
ardour of the sun, during a certain period of 
the year, would naturally enough be compared 
to some furious Lion, who marching from the 
desert might have ravaged his fields, or thinned 
bis flock. To note the season of the solstices, 
and equinoxes, by animals and objects, descrip* 
tive of the oblique, or retrograde motion of the 
sun, would naturally occur to those, to whom 
those seasons were so important ; and the au- 
tumnal, and brumal seasons, would be marked by 
objects, best illustrative of the vicissitudes of 
the atmoi^here, and the corresponding occupa- 
tions of the husbandman. 

But I have ^ome canfnsed idea of your having 
read eioud a very different statement to this in 
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the variety of the c;haraetei-$, or the oQcamonal 
incongruity of the iipage. There were, how- 
ever, certaia grand and general features of pri* 
meval history, whieh appear prominent in all 
their systems of astronomical mythology. Rc- 
turesque eml^ms, relative to those stupendous 
and interesting events, the fiUl of man, and th« 
universal deluge^ and striking representations of 
the prineipal events which distinguished the life 
of the jnous Noab> and those of the less virtuous 
chiefs of the great patriarchal family, espwially 
the martial heroes of the BaUc line, under mul- 
ttfold denominations usurp a considerable por.- 
tion of the delineation on every sphere. These 
things being premised, I shall proceed to give 
you a short account of each of the eonstellatioilS 
in the sBodmc. 

Ari€$ i$ drawn on our sphere a$ a ram.-^ 
Was it thus designated by the andents 9 

By the Egyptians it was described not by a 
bestial, bat by a human, form; the bead of 
which was decorated with two large ram*s horns. 
The name was Amun. 

To whom did they refer by this tq^ellationf 

To Jupiter Hammon, who was the first, and 
greatest of the E^srptian gods. 

And who was Jupiter Hamnum? 

What a questiont Should I answer it by 
tciUng you, they meant Ham, would you Mk 
me. And who was Ham ? 

Ono^ I hone arrh^d ai hoai£, when I get to 
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Mm; for I know he was the son 0/ Noah; but if 
my multiplied inquiries can he pardoned^ sureUf 
the wythologjf of the ancients wilt Jumish an 
apology. 

Very welL Ham led the first oolooy from 
Chaldea to the banks of the NUe^ and was then 
elevated^ by the servile race^ over whom he 
Kigned, to divine honours. 

How came the representation of Ham to M 
akangedfrom a human to a bestial form? 

The symbol of Jupiter, among the hieroglji^ 
phics of Egypt was a ram ; and this zodiacal 
sign was probably brought into the country by 
the deified hero, to whom it was afterwards ap- 
plied, this being the simple but significant ast^ 
rism, on the rude sphere of a race devoted to 
agriculture, to denote the increase of their 
floek. But, if the Egyptians devated a human 
fi»rm, the Gredus displaced, it, and introduced 
the Ram. Nor must it be forgotten amidst the 
diort sketches of Grecian mythology, which I 
shall give you, that the Greeks were compos^^d 
of colonies from Egypt and Phoenicia, who mlx- 
kig with the former stragglers who went thither, 
built towns, {tnd formed independent commu^ 
mties. These eastern emigrants brought with 
tbm many traditions, whidi, being afterwards 
blended with early Grecian history, became the 
eopiouB souroes of mytfadogy. The firstsign of 
the zodiac will illustrate what I have said. 
3 
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Are you, mammay going to fell me the Gre^ 
man story? 

Yes, in a very fe^ words. The Greeks were 
not the only emigrants from Egypt ; but among 
tbat iinmber we may plaice the inhabitant's of 
Colchis, situated east of the Enxine. Tbi& 
place was famous for most beautiful fleeces of 
wool. A certain ram of immense value had, it 
appears, been promised to Pbryxus, a Grecian^ 
but this he did not obtain without considerable 
-loss, and then be had not the fleece of the ani- 
mal in his possession ; but having sacrificed the 
animal to Jupiter, he returned home, leaving the 
-fleece, called " the golden fleece,** from its ex- 
quisite colour^ in the most lovely and retired 
part of a hallowed grove in Colchis; and, that 
no one might have access to this treasure, it was 
guarded by brazen**footed bulls, breathing fire, 
and by a vast and watchful dragon. When af- 
fairs wei'e in this state, Jason, the future king 
of Thessaly, was bom. His fother dying, while 
he was yet an infant, the cares of government 
for a time devolved upon his uncle. But, when 
arrived at yeai-s of maturity, he demanded pos* 
session of the crown. Instead of complying 
with a request so natural, his uncle urged him 
first to prove himself worthy o£ such an honour, 
by fetching the goldea fleece from the grove of 
Colchis. The undaunted courage of Jason sup- 
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^rted tim, and he resolved to perform, a task 
$0 hard* He fitted out a ship, chose resolute 
tK>mpaiiions, and succeeded in fais attempt. 
This is the &mous Argonautic expedition, to 
which I have occasionally alluded. With regard 
to the ship, the Argo of our sj^ere, I ought 
*not to omit mentioning, that «ome writers, from 
'the Hebrew word. Seraph, signifying at once a 
wrpent, and a seraph, have conceived the fable 
of the dragon, vomiting flames, and guarding 
the golden apples of the Hesperides, to be 
founded upon the circumstance related in the 
Bible, that on the expuMon of Adam from Pa- 
radise, God placed a flaming band of cherubim, 
or seraphim, at the eastern gate, whose bodjes 
moved every way, and, gUtteiing like the vibra- 
tions of a flaming sword, guarded the approach 
to that lovely, but forbidden retreat. Dragons^ 
fiery or vomiting flames, are always ready upon 
occasions like these, to execute similar offices of 
guardian vigilance in the Pagan theology, though 
sometimes the task is assigned to brazen->footed 
bulls, which may possibly be allusive to the 
name of cherubim (the word cherub signifying 
to plough, and we know that the cherubim are 
generally designated as oxen), bulls equally 
breathing fire *. 

The second asterism is the Bull. Of whom 
is he a symbol? 

* Maurice ft History of Hindoostan. 
P 
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Of Osiris, the great B^gyptian deity ; who, 
understood morsdly, is the good principle ( but 
physically, is the vivifying beam, whioh em^ 
nating from the solar orh« fertilized i^pt after 
the anmial inundation. The horns are the em- 
blems of that beam, as thoAe of the femalie are 
of the lunar gloi-y. But, though the Bull is the 
symbol of Osiris, on an older sphere it had a 
reference to another character. In the Chalr 
dean sphere, it was the hieroglyphic character 
of the season of tillage, and of Noah the planter 
of the first vineyard. At the same thne, the 
sun, the source of light and genial fertility, was 
not forgotten; hence all persons distingmshed 
by their splendid talents, and superior benefi- 
cence, have been compared to the sun, and have 
by their respective nations been advanced to 
this constellntion. But, what a cloud of my»* 
tery the application of the same name to differ^ 
ent individuals, and to different objects, has 
brought upon history, you cannot conceive; 
especially when to this you add, the application 
of a multitude of names to one individual. 

But J were you to give me an illustration, I 
skotddy perhaps, have a more accurate idea of the 
force of your remark. 

You cannot have a better illustration than 
the god Osiris, who was at once the sun, a bull, 
a hero, and a golden calf. While this hero, 
Noah, has at least ten names ; for instance, 
Bacchus is one of bis names ; but we find there 



All AmiDHOUICAL CAtCcmBM. 3ll 

ii at Itast one in India, one in Egypt, and one 
in <jreece« The Indian Bacchus was the first 
and inofit aiicient of all that bore that name. 
He was the fifst, that pressed the grape, and 
made wine. He lived in India, before it had 
ahy eities. He was, they say, twice born, and 
nourished in the thigh of Jupiter. Now all 
this agrees with Nofth. He was the first man 
in the postdiluvian world, so that he lived 
early enough to be the most ancient Bacchus ; 
and Nioafa, according to Moses, was the first 
tfait made wine. Noah lived in those parts as 
floon BA he came out of the ark, earlier than 
theteWete any cities' btkilt in India: and as to 
the last circumstance of Bacchus being twice 
bom, and brought forth out of the thigh of 
Jupiteir, Diodorus gives us an unexpected light 
into the true meaning of this tradition, telling 
Hi, that Bacchus was said to be twifce born, bfr- 
cause, in Deucalion's flood, he was thought to 
bilve perished with the rest of the world, but 
God brought him agtdn, as by a second nativity, 
into the sight of men ; and they say mytholo- 
gieally, that he came out of the thigh of Ju- 
piter*. In addition to this, there are other per- 
sons, who received the name of Bacchus, whose 
history will not accord with that of Noah. But 
want of attention to 'this fact has caused con^ 
siderable dificuMies* 

* Warburton's Legation of Moses, 
p 2 
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fFtllyau now tell me the story invented by 
the Greehs^ respecting Taunts? 

Taurus, they say, is tbe bull into which Ju- 
piter metamorphosed himself, wbeu he conveyed 
the princess Europa across the sea from Phoe- 
nicia to Europe. Now, when you recoUect, 
that Jupiter is emblematical of the vivific prin- 
ciple which animates all nature, and is another 
word for the soul of the universe,, and that his 
essential properties are air, and sky, we see, that, 
though the Greeks created an allegory, they 
left the Egyptian idea at the basis. When also 
we consider, that the Phoenicians were so highly 
distinguished for skill and enterprise in navigar- 
tion, what can be more natural than the simple 
narrative contained in this envelope? Here is 
included tbe health, the activity, and the vigour^ 
imparted by the cheering breeze, the cloudless 
sky, and the transparent atmosphere, which in- 
vigorates the dauntless navigator, and prompts 
him to quit the sheltering cot, to plunge into 
the ample waters of the Mediterranean, and at 
length to reach the European coast. 

Was Taurus anciently a constellation of 
equal extent and splendour with what it is at 
pvesent ? 

Arcturus, the Pleiades and the Hyades^ 
though now parts of this one assemblage of stars^ 
were formerly regarded as three distinct con* 
stellations. 
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Did the Gemini of the Egyptian sphere re- 
semble thai which is found on our celestial globe? 

Not exactly; it represented Hercules, and 
Apollo, in a sitting position, with their feet 
touching, and their arms extended to embrace 
each other. 

Had the Egyptians any particular reason for 
uniting Apollo, to Hercules? 

Probably, they meant to intimate the in- 
creasing strength of the sun. 

May I inquire, how this portion of the zodiac 
was marked by the Chaldeans 9 

The Persian designation of Two Kids, is 
certainly far more applicable to agriculture, than 
that of Apollo and Hercules, which was pro- 
bably the original Chaldean denotation. 

But as two youths are delineated on our 
globes, is it not probable that the Greeks derived 
this from the Egyptians ? 

Yes ; but not without the invention of an 
ingenious fable to make it appear their own. 

Of what fable do you speak? • 

The JEable respecting Castor and Pollux, the 
affectionate and heroic twin brothers, who, 
having cleared the Archipelago of the numerous 
pirates that infested its shores, have ever since 
been considered divinities highly friendly to 
mariners. 

Is it not said in the Grecian story, that they 
live and die altenuitely ? 

p3 
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Yes : this allegory i» founded pa the astrcK 
nomical fact^ of the one star setting, wh^n the 
other rises above the horizon. 

H^ho occupied the place of the Cancer qf^m' 
sphere? 

Mercury Anubis^ or the deified l^;ypitifta 
T^ut. He bore the bead of the ibis. 

Btit why was the human Jig^re dropped? 

Because the sup, when he anives at this 
part of the heavens^ begins to go retrograde, and 
to descend obliquely. Therefore^ to the h^ad of 
the ibis, they added the tail of a crab, a^ foii* 
mal that walks backward, or obliquely. 

tFhai is the Grecian fable relative to Qm/oer? 

Cancer, they say, is the sea crab, wluph 
Juno sent to bite Hei^cuJes by the foot, whilie h» 
fought with the serpent Hydra. l^h^B enemy 
was despatched, and Juno, unable to succeed 
in her attempts to lessen the fame of Hercules^ 
placed the Crab among the constellations* 

Can you cast any light upon this allegory? 

Juno is, you know, the wife of Jitter; 
and, as Jupiter may be regarded as the air or 
atmosphere, Juno is perhaps a personification 
of the clouds, to which the atmosphere may be 
figuratively said to be united. Hercules was the 
9on of Jupiter, and Alcmena. V we snppoee 
the latter name to imply exercise, the birth ojf 
Hercules is easily explained ; for we kno^ pure 
air, and muscular exercise, produce stre];igl^ 
which being personified, and identified with the 
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name of Hercules, performed ail the exploits 
attributed to that hero. 

Hence not only the destnidtioD of the 
Crab, but even of the Hydra himself, Is intelli- 
gible ; the death of Cancer prettily depicts the 
necessity of surmomitinff little obstacles, if we 
would achieve great exploits ^ the destruction of 
the Hydra in the fens of Lfema, is a beautlftil 
figurative description of manual labour draining 
a marshy country. But Cancer, having been 
isent by Juno, informs us, that, while manly 
strength had to contend with difficulties, small 
and great, an annoyance of no inconsiderable 
magnitude arose, not only from the copious 
showers, but from the pelting* torrents, which 
descended from tlie clouds. 

Houf mmh obKged to yoa I am for this ex^ 
pianation, my dear mammal Shall we now pro* 
ceedto Leo 9 

Yes. The Leo of the Egyptian zodiac was 
designated, as it is at this day on our own 
sphere, by the lordly savage of that species in 
his proper form, and in the attitude of itisbing 
forward. Thus does this sign denote the heat, 
and violence, of the solar ray. 

Do you think this constellation was of Ohal^ 
dean origin? 

They must, I conclude, have regarded with 
coftsiderable interest the beautiful star Regulus; 
but, as the Lien is of more frequent occurrence, 

p 4 
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and the heat is more intense in Afnca^ than m 
Cbaldea^ its origin may* with greater propdbty ; 
be attributed to Egypt, than to Chaldea. 

f/^hat do the Grecians say of Leo? 

They say it is the celebrated Nemaean lioti^ 
which had kmg kept the inhabitants of Argolis 
in Peloponnesus, in the* most dreadful state of 
alarm, whose skin was proof agunst all wea- 
pons ; but which was at length killed by Her- 
cules, who clothed himself with its almost im- 
penetrable covering. 

fVhoni did the Egyptians portray in the plaCe^ 
of the Virgo of our sphere? 

Isis ; and she, having been the invehtress of 
the art of cultivating grain, properly bears in 
her hands, three ears of ripe com. In the Per- 
sian zodiac, she is the famed Urania, or Baby- 
lonian Venus ; for, in every country and in most 
systems of mythology, the principal female di^ 
vinity has been elevated to this portion of the 
zodiac. The Grecian narrative relates, that 
this is the virgin Astraea, the goddess of jus- 
tice, who lived upon earth during the golden 
age, but, from the wickedness of man, left it, 
and took her residence among the constella- 
tions. 

To what does this refer ? 

It is impossible to affix any definite idea to 
the golden age, of which the ancients speak^ 
unless we dii'cct our thoughts to the state of 
perfection and happiness^ enjoyed by man in 
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Paradise. Since his expulsion from that sacred 
retreat^ the varied page of history^ presents but 
one scene, the very reverse of all they depict of 
the golden age. 

fFas Libra originally an Egyptian sign? 
Yes : Libra was an utensil ^plied to the 
mensuration of the waters of the overflowing 
Nile, and, on the Egyptian zodiac, is engraven 
in the hand of the person, who had in charge 
the proper adjustment of the inundation. The 
human figure is erased from our sphere; but 
the Balance itself has descended an unaltered 
asterism, to posterity. Independently, however, 
of the LilMra being one of their most celelMrated 
hieroglyphics, there is another cogent reason for 
siipposing this sign to have been originally of 
Egyptian invention. 

The Chaldaic zodiac, Mr. C!ostard has in* 
formed us, consisted only of eleven signs, that 
part of the heavens being usurped by the vast 
claws of the Soorpion. The same argument may 
be advanced, in order to prove that the sphere 
of Egypt, was a secondaiy spha^. 

f/^hat is recorded of this constellation in the 
mythology of the Grecians? 

It informs us that the constellation of Libra, 
consists of the scales of Astraea. Hence it is 
called by Virgil, " Astrsea's balance ;'* this god- 
dess, when painted, being always accompanied 
by these scales, as an emblem of her character. 
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To what, or whom, did the Egyptians refer in 
the horribte-looking Scorpio? 

There we see a symbol of the maHgnant 
TyphoD^ the enemy of Osiris, and the evil genias 
of Egypt. 

But why was he placed in the heavens? 

He was plaeed in this portion of the eirQie, 
to show that the power of Osiris, or the Son, 
had declined in the heavens, that he had entered 
iato the distant wintry signs, and therefore that 
Mb determined foe had gained a temporary as* 
cen&mce, ehilling the atmosphere, and eheeking 
vegetation. In &ct, the greater part of the 
Egyptian zo<fiac, apparently alludes to the con- 
tests of these two mythotogie personages for the 
empire of the skies. 

Then the Greeks, I suppose, did not nuxte^ 
lialhf vary from this representation ? 

Their story shall be toW you. Scorpio, they 
say, is the scorpion that stung to death the 
boasting hunter Orion ; for be not only declared, 
that there was nothing on this terrestrial globe 
that he could not conquer, but he challenged 
Diana herself to the contest, which gave so 
much offence, that she sent the scorpion to gra- 
tify her revenge, which he successfully executed. 
Here is a riddle. Can you give me the expla- 
nation? 

/ am sure, if I were to try for ever, I should 
not Jind it out: but pray help me, by telling me 
whom they meant by Orion. 
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By OrioQ, Niforocl was referred to. 

fy%om did Diana den^eP 

Hie moon. Now ^Aa you proceed? 

Perhaps I dimly discern the ouiline; hud do 
ym^i up the picture. 

Since Niparod^ wd Belui> wlio built the ob<* 
servatory at Babylon> are generally considered 
aa the same person ; we are not, Mr. Maurice 
observes^ to wonder at finding the Orion of the 
Ft^gan worlds the copy of the former^ blending the 
acsience of astronomy^ with the sports of the field* 
We may trace the resemblance in the close and 
curious attentioiu of both^ to Diana. In the 
boosting hunter^ we discover the anxious astro>- 
liiomer of Chaldea, fixed in intense contemplft^ 
tion upon her orb, and watching her phsehor 
jMXk% to enable him accura^ly to mark the 
lunar revolution, and to form that first eSort 
of astrouomy, the liunar mansions. Her re- 
actance^ and revenge, may shadow out the ill 
success of the first attemptj^ as his death by 
thQ sting of a soorpion doubtless does his die- 
OTcase, when the sun ^tras in that noxious sign. 

Jf^ho is Sagittarius? 

The armour4iearer of Osiris^ in the form of 
fi Centaur, darting his fiery arrows against that 
dreadful Scorpion delineated in the preceding 
aslerism: that malignant and destructive Ty«- 
phon, who, according to the Egyptian inytho*- 
togy, was engendered amidst the putrid <^lime 
4 
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and other filth left by the retiring watei^ of the 
Nile- " The mythologic birth of Typhon iin- 
foids to us no ineonsiderabie portion of the 
whole aUegbrical histoty^ and at the same tiaie 
unveils the real source of the famous Grecian 
fyible of Apollo, shooting with a thousand ar- 
rows the serpent Python. Under the signiS 
Leo, and Virgo, the Delta of Egypt was inunr 
dated. During the sun*s progress through the 
equinoctial sign Libra, the waters of the Nile 
were gradually subsiding, and the unwholesome 
damps, and pestilential vapours, that arose aftei* 
so vast a body of waters was withdi-awn, were 
denominated Typhon, and symbolically repre- 
sented by Scorpio. These could alone be dissi- 
pated and rendered innoxious by the beams of 
the sun, the mighty ardier, whose rays, like 
burning arroM'S, pierced through and annihilated 
the mud-generated monster. The Greeks, during 
their frequent migrations into Egypt, learned 
this ingenious allegory, and as ingeniously built 
upon it the story of Apollo and the serpent Py* 
thon. By the transposition of a letter, Typhon 
was converted into Python, or possibly Python 
was the original Egyptian name, since Pethen, 
in the Hebrew language, signifies a serpent; and 
the fabulous birth of the Grecian Python was 
as really made to square in exact union with 
that of the Egyptian Typhon. According ta 
Oyid^ Python was a monstrpus serpent, that 
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f^ang out of the slime of the deluge of Deuca- 
lion^ upon whom Apollo^ only another name for 
Osiris^ ia attempting to destroy him, exhausted 
nearly the whole contents of his quiver. That 
is, his i*ays penetrated through and through the 
collected clouds, which overshadowed the humid 
sphere, and prevented its receiving the benefit 
of his genial warmth. This important victory 
occasioned the name of Pythius to be given to 
the victorious Apollo : hence the priestess of the 
Delphic temple was called Pythia, and hence 
came to be instituted the Pythian games^ which 
were intended to celebrate this victory over the 
dreadful serpent.*' Surely this is sufficient to 
evince, that the Greeks were sometimes servile 
copyists from the mythology of the Egyptians. 

The figure of Capricomus is a cnriaus com- 
pound, and hy the rule you have gwen^ Icon' 
dude, it is of Egyptian origin; for it is m 
strange hieroglyphic, consisting of the head of a 
goat 9 and the tail of a fish. 

There is some propriety in your conjecture. 
This symbol is allusive at once to the course of 
the sun in the heavens, and emblematical of the 
rains and moisture, which prevml at the com- 
mencement of the autjumnal season. 

ff^kat is the reason the ancients designated 
this portion of the solar path by the figure of a 
goat? 

Macrobius informs us^ that thid animal, in 
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feeding on the springing herbage, delights to 
climb the mountains, and that the sun, in Ca- 
pricorn, quits the lowest t>oint of his course to 
regain the highest. 

^ut ichei is to he understood of the fislCs 
tml? 

UndottbtedIy> the solstitial rains, that fall at 
this period of the year ; whence, in the myste- 
ries of Mythras, the constellation was denoaii- 
nftted the celestial floodgate. 

Does this agree with the seasons in Egypt P 

No ; it does not. Hence it is evident, that 
tMs part of the asterism was imported from ano- 
thep country. 

In the Egyptian xodiac I see AnubiSy mtk 
the dog's heady leading on the zodiacal Goat; 
how am I to understand this? 

I know no way but by supposing, that t\i6 
dog Sinus, whose heliacal rising, announced the 
annual inundation of the Delta, was the usual 
sjmibol in Egypt,, to express approaching rain^ 
which M. Savary asserts does occasionally, al- 
though in very small quantities, fall in Lower 
Egypt. 

0'%at say the Grecians of this constellation? 

They make it to be Pan or Bacchus^ who, 
being obliged to fly from the giant, Typhon; for 
the purpose of obtaining shelter in the Nile, 
trfinsformed himself into a sea-goat. Jupiter, 
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delighted with the contrivanoe, made faim a 
coDStellatioQ. 

fVhat does the name Pan signify? 

It is a Greek word^ denoting '^ all things;** 
hence it is often used mythol(^eally to signify 
the great principles of vegetation^ and animal 
life* After what has been said, no farther ilhis- 
tration seems to be required. 

Then I mmf inqmre, how the Aquariiu of 
their sphete is formed? 

By a representation of Canopus^ the marine 
god of Egypt. 

Hofw curiousfy this deity is syHnAolitned hy m 
vast urn, with human feet, and a human head I 
Did this sign originate in Egypt, or in another 
country ? 

Not in Eg}rpt, because it b^m no relation 
to the seasons of the year in that country* It 
is, howeref, very remarkable, that the oontrae- 
tion, scsr, which represents a flood in motion, id 
one of the hieroglyphics, most freqiiently to be 
met with on the ancient monuments of Egjrpt ; 
a circumstance, which Mr. Bryant thinks, has 
reference to an object of fer greater consequence, 
than the denotations of a particular season of 
the year, namely, to the general deluge. 

But who is the Aquarius if the Grecian 
sphere? 

Ganyn^dcj who succeeded Hebe, as cup- 
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bearer to the gods, is generally inaagined Co 
have been constellated in this sign. 

fFho was Hebe? 

A daughter of Jupiter and Juno. 

JTien what is here personified ? 

Very probably the dew, which proceeds fcom 
the air and clouds. The dew supplies the other 
powers of nature, which are personified, and 
deified, as fertility and vegetation, with refresh- 
ments, and may, therefore, be scud to produce 
revivification. 

fTe come now to Pisces, and I see, there is 
here a human, and a bestial form. 

Yes ; this is one of the many examples of the 
monstrous system, adopted t|y the Chaldeans, 
Ejgyptians, and Hindoos. 

fVhat person has been thus portrayed? 

He, who is here exhibited, bears too exact 
a resemblance to the dragon of Chaldea, and 
to the Indian Veeshnu in the Matsya Avatar, 
to leave any doubt of the identity of the per- 
sons, as well as of the mythology. In fact, after 
displaying to us so striking an emblem of the 
deluge, in the preceding sign, they could 
scarcely avoid bringing before our sight, that 
illustrious personage, who first rose from the 
bosom of the subsiding waters, the great Oaiin 
nes, or fish-god, who appeared twice to man- 
kind, and, in a form half-man, and half-^fisb, 
instructed the; Babylonians in letters and science^ 
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The bmnao part of the figure was in time di*opt; 
and first one fish, and afterwards an hieroglyphic 
consisting of two fishes, connected by a cord^ 
was adopted in the room of the ancient symbo- 
lical character. 

What is the Grecian story of this constella' 
timP 

Venus, and her son Cupid, transformed 
themselves into these fishes, to avoid the fury of 
Typhoa. 

Pray explain this a little more fully* 

Venus was worshipped by the Greeks as the 
goddess of pleasure, and was fabled to have been 
produced by the prolific power of Time, and 
likewise to have sprung from the fi'oth of the 
sea. When formed, she was laid in a beautiful 
shell embellished with pearls, and wafted by 
gentle zephyi-s to the island of Cyprus. At her 
landing, flowers rose beneath her feet. She 
was received and nursed by the Horae, the god- 
desses of the four seasons, who braided her bur 
with golden fillets ; and then conveyed her to 
heaven, where she appeared so lovely, that all 
the gods desired to marry her, but Vulcan alone 
was approved. She is sometimes represented 
clothed in a light purple robe, glittering with 
gems ; with a magnificently ornamented zone, 
or girdle, called a Cestus, round h^er waist ; 
roses decorate her head, white she is drawn in 
an ivory car by swans, doves, or sparrows. At 

Q 
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Other times^ she stands attended bywthe Graces; 
but in all situations her son^ Cupid, is her inse- 
parable companion. 

ffUl you tell me Jirst, what I am to under- 
stand by Venus being formed by Timey and ris^ 
ing out of the sea ? 

It signifies, that after the creation of the 
earth, the sea, and the atmosphere^ of the sun 
and the moon, which were considered as works 
of Time ; Venus^ or the beauty and harmony of 
the universe, was the result. 

fVhat did they mean, when they said she uffls 
attended by the Horas? 

It meant, that> whilst the sun, and stars^ hare 
an apparent annual motion round the earthy the 
hours^ or four seasons of the year^ agreed to 
complete the beauty, and harmony, of the uni- 
▼erse. 

fThat does the Cestus mean? 

Probably the zodiacal constellations, an^ 
planetary bodies. For Venus was sometimes 
called Urania or Celestina ; and in Sicyon, the 
most ancient kingdom in Greece, she was re- 
presented with a crown on her head, which ter- 
minated in a point, to intimate the polar star. 

tFhat by Cupid, or Love? 

Perhaps the physical principle of attraction, 
which preserves the heavenly bodies in tbe 
plAces assigned them by their Creator i 
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miat hy her being worshipped in the island 
qf Cyprus? 

By this the Greeks would have us to under- 
stand, that the beauty and harmony of the uni- 
verse were first perceived and admired in that 
island of the Mediterranean, and that her wor- 
ship, having been translated thence to other 
islands in Greece, Venus was said to have travel- 
led to them. 

/ do not wander, that a goddess^ so beautiful, 
had a place assigned her in heaven ; but I do not 
understand, how it happened, that Vulcan ob- 
tained her as a wife. 

The probability is, that this only signifies, 
that ingenuity was approved by, and closely 
allied to her* 

As a conclusion to this conversation I mil 
give you a table, containing the names of the 
constellations, the appellations of the eight prin- 
cipal deities of Egypt, symbolized in these con- 
stellations, the abbreviation of each asterism, 
the number of stars, the denotation of the prin- 
cipal stars in each consfellation, and their mag- 
nitudes. 
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CHAPTER XVI. 

(X>lf6TBLLATI0NS IN THE NORTHERN HEMISPHERE. 

Of each of tbe twelve constellations^ wbicli 
never set in the latitude of London^ I will give 
you a short account. 

With which shall you begin, mamma? Shall 
it be that nearest the pole? 

Yes : you can tell me the name of that as- 
semblage of stars^ and of tbe one at the extre- 
mity of the tail. 

. The nmne of the constellation is Ursa Minora 
and the star to which you refer, is Ahruccabah, 
or the polar star. By what people was this con^ 
stellation formed? 

Its name^ Cynosura, would clearly give it a 
Grecian origin; but its more ancient name was 
Pboeuice, which leads us to look to tbe Phoeni-* 
ciaas^ as its inventors. It is^ therefore^ pro- 
bable, that Tbales brought it thence into Greece* 
Inileed, without tbe influence of tbe guiding ray 
of tbe polar star, we cap conceive it scarcely 
possible, they could have undertaken tbqf dar- 
ing expeditions. 

How many stars are there in this group? - 
q3 
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There are seven, which, in their amiDg^&- 
ment, resemble those of the Great Bear; but the 
whole of this constellation comprises 24 stars^ 

IVhat do the Greeks say of this consteUa^ 
turn? 

Diana's nymph, Callistho, and her son Areas, 
were, they say, turned into bears, by the jealoas 
and imperious Juno ; but, to preserve them froai 
ii\jury, they were translated to the heavens. 

Did this canstellcaion ever exist in asmf other 
form than that of a hear ? 

Yes: both this and Ursa Major were for- 
merly represented by the outline of a wa^n. 

Nor can it he doubted^ that the stars approach 
nearer to that form^ than to the animal referred 
to. 

The four stars, placed in a quadrangular 
form, may to the eye of fancy represent the 
body of a carriage, while the other three, placed 
one before the other, may present the idea of 
three oxen, or hoi^ses, harnessed, and drawing 
the wagon round the polar star. 

But how is it probable^ tfiat the appeUaiicn 
of wagon, should ever have been changed into 
that of Great Bear? 

You are fully aware, that this is a very large 
constellation; so large, that when the star,Dubhe, 
comes to the meridian on the first day of every 
month, it is above the pole, while the southern 
extremity approaches within about thu*fry-two 

4 
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degrees of the equator^ extending to the seventy^ 
second degree of north declination. So that it 
Is vertical^ by the dinmal motion of the earthy 
to Europe^ most of Asia^ and to North America. 
You will not^ therefore^ be surprised, when I 
tdl you, that the Indians called this the great 
constdlation, JSo fiur I can proceed : for the rest, 
I must refer you to Mr. Maurice, who says, ** the 
three words, the great constellation, are in the 
Sanscrit comprised in the term Maharesha. 
This the Greeks translated literally, the Great 
Bear; but it should be remembered, that the 
latter member of the Sanscrit word signifies at 
once a constellation, and a bear. From this 
compound Indian word, ill understood, it is 
more than probable, that on the present sphere 
that monstrous production, unknown in any re- 
gion of the earth, a bear, with a very long tail, 
was portrayed. In similar mistakes may pos- 
sibly have originated the other monsters, equally 
unknown to nature, and delineated on our 
sphere ; as dragons with hairy heads, and crooked 
dolphins/' 

How many stars are there in this assem- 
blage P 

Eighty-seven. 

fVhom did the Ghreehs honour with or place 
in this constellation? 

CalHstho. 

Will you tell me who Calllstho was, and give 
q4 



; 
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me the explanation of what you said respecting' 
the Little Bear. 

Callistho was probably an ancient astrono- 
mer^ who, from his almost incessant attention to 
Ursa Major, was denominated the son of that 
constellation; and, when be was dead, his soul 
was thought to have taken up its abode in Arc- 
turuSi the nearest star of distinguished splen- 
dour, whence it might continue to observe the 
object of its regard. 

fVhich of the two Bears^ was the constelia-' 
turn first formed ? 

The greater Bear. This for a time was the 
guide alike on the ocean, and through the de- 
serts of Arabia ; hut, as commerce increased, 
this was found to occupy too wide a space in the 
heavens to be an unerring guide, when it is 
probable the brilliant and steady light of 
Alruccabah attracted the attention of astro- 
nomers : finding stars, that could be formed into 
a groupr resembling their admired guide, they 
added a new, a valuable constellation. From 
the situation of the polar star, this constellation 
was placed among the hieroglyphics of Egypt, 
as an emblem of stability. 

You have given to the formation of Ursa 
Major and Minor, a very early date, attributing 
one, I presume, to Chaldea, and the other to, 
Phoenicia ; do you assign Draco to either of these 
countries ? 
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No: the probability is, that all the figures 
on the sphere, composed as this is, in a mixed 
heterogeneous manner, of the parts of animals 
of opposite character, and genius, are to be con- 
sidered of Egyptian origin. 

To be sure, the head of Draco is a very cui^ 
rlous one for a serpent ; it resembles that of a 
hlrd rather than that of any other creature. 
How could the Egyptians make such an animal ? 

It arose from that hieroglyphic taste, for 
which they were so remarkable, by which they 
meant to shadow out the attributes of their 
gods, or the vices, virtues, and othei^ distin- 
guishing properties of men. 

But, as the Greeks were so apt at accommo- 
dating every thing to their own mythology, I 
wonder they did not cut off* a little of the hair 
about the serpents neck, and make the fgures 
altogether more elegant and correct. 

We see, however, that the Greeks did not 
thus act ; they retained the asterism, but invent- 
ed for it a new fable. 

/ am now unavoidably led to inquire to what 
the Egyptians referred, in this odious constel^ 
lation ? 

To nothing less than to the malignant rep- 
tile, by whose delusion mankind were plunged 
into ruin and misery ; and such was the effect of 
the painful remembrance of this fact, that their 
detestation of the grand deluder, under the 



834 AM ASraONOMICAL CAnCHIBM. 

ntkme of an evil prinoiple^ brake forth on every 
occasioo, on which it could be signally display- 
ed. Thus we find it^ in the form of a dragon 
vomiting forth iBames^ there a serpent of stn- 
pendous lengthy and of horrible contortions. 
When the fatal influences shed by the polar 
dragon were imagined to be discovered, the 
name of the destroyer lyphcm, was conferred 
upon it^ and almost every nation of Asia, in con* 
formity with the widely diffused principles of 
the prevailing physical theology, had its bene- 
volrat, and malignant star ; its Osiris, and 
Typhon, its preserving Mithra, and its destruc- 
tive Athriman. Even Lucifer, himself, is spoken 
of in Scripture, as '' the star of the moming> 
but fallen from his glory.** 

/ should very much like to know the new 
fable which the Greeks built on this foundation. 

They invented the story of the immense 
dragon of the Hesperides, the vigilant animal 
that guarded the golden apples. 

IViU you favour me wUh the narrative ? 

The Hesperides were three celebrated 
n3nnphs, the daughters of Hesperus *, who were 
appointed to guard the golden apples, which 
Juno is said to have given Juinter, on the day of • 
their nuptials ; and the place of their residence, 
is stated by Hesiod, to have been beyond the 

* Memorandum XII. 



AN ASmONOMICAL CAVBCHfSM. 2S9 

oceaii^ or ratber the piUars of Hercules, how 
called the Straits of Gibraltar. These islaads 
are also said to have been situated near Mount 
Atlas in Africa. This celdi)rated place abound'^ 
ed with fruits of the most delicious kind, and 
was carefully guarded by a dreadful dragon* 
which never slept ; but Hercules, by the assist^ 
ance of Atlas, killed the dragon^ and procured 
the fruit. 

/ am sure^ ihe Greeks have so managed it, 
that I should not know the story again. 

Yon will i*emeinber it was the express ob- 
ject of this ingenious people, so to vary the nar- 
rative, that, having boiTOwed an idea, they 
might present it as their own. Besides which) 
another train of thought might be in their 
minds, and by the union of the two, they pro- 
duced the result I have just given you. 

If^ill you explain to me a little mare Jnlfy 
what you mean? 

Yes. It is probable that the fable might be 
founded on some transaction of notoriety, or 
upon mme interesting features in nature, ob- 
servable at the moment it was registered ; still, 
its author could not be ignorant of the tradition 
of man's disobedience, of the beauties of the 
garden of Eden, and of its forbidden fruit; 
yet, from the account I have given you of the 
Hesperides, it is probable the Canary Islands 
were not forgotten, which, even at this moment, 
are famous for exquisite fruits. These islands 
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oould possibly be seen from the summit of 
Mount Atlas, where Hercules went to ascertain 
their distance from the continent; Atlas was^ 
therefore^ said to assist him in his hazardous en- 
terprise. 

Again, we know that such was the barrier^ 
God opposed to an approach to the tree in Pa- 
radise, that death was the immediate conse- 
quence. The Greeks say, that the golden fruit 
in the garden of Hesperides, was guwded by a 
watchful dragon, but not so deadly were the 
consequences of its sting, as were the effects of 
Adam*s disobedience. While their allegory 
might embody this idea, nothing could be a 
more beautiful figure, than a dragon that 
never slept, of the restless and turbulent ocean 
by which the Canary Islands were surrounded. 
Hercules is represented as conquering the drar 
gon: on the one side, this may intimate Adam 
taking the fruit, in contempt of the opposing Iut 
junction ; on the other, that strength and per- 
severance, overcame the dangers of the pas- 
sage, obtained the fruit, and returned to Greece. 

Some of the Greek mythologists have re- 
lated another fable relative to the celestial 
Draco, which probably is also a perversion of a 
part of the primitive tradition. They affirm, 
that in the war of the Titans, that is, of the good 
and evil demons, contending for the sovereignty 
of our globe; this mighty dragon was intro- 
duced into the line of battle^ and opposed to 
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Minerva^ who not only repelled his assault, but 
hurled him from the heavens, and fixed him to 
the axis of the world. 

But you told me in a former conversation, 
thai great veneration was anciently paid to ser^ 
pentSf and that they were looked upon with r^ 
verence, as being endowed with superior wisdom^ 

That is true : still there is no doubt that the 
dragon and serpents, for they denote the same 
object^ were, at first r^arded with dread, and 
detestation, and the fear of the baneful effects, 
which resulted fix)m their influence, led a timid 
people to prostrate themselves before altars erect- 
ed, to pacify the evil demon. In succeeding^ 
periods, its annual renewal of its skin, added 
to the great age to which it sometimes arrived^ 
and to its forming a circle, which has no termi* 
nation, when its tail comes in contact with its 
head) induced the primitive race to make it the 
symbol of immortality. Serpents, biting their 
tails, or interwoven in rings, were thenceforward 
the favourite symbols of vast astronomical cycles 
of the zodiac, and sometimes of eternity itself. 
The Mosaic tradition concerning its being more 
subtle than any other animal, led to its being 
'f)Onsidered the emblem of wisdom. Such are 
^me of the circumstances, which exalted the 
serpent to the rank of a good demon. Dr. Long 
informs us, that 2800 years before Christ, the 
Star oi of Draco was ia the solstitial colure : 
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lie adda^ that it must have been about ten mi- 
nutes from the pole^ and that it might have been 
, thought the pole star^ and fixed immoveably in 
the heavenfl. The Chinese shepherds and raaii* 
ners, therefore^ blessed its friendly light. 

Hw» mat^ stars sore Ihert in the amsteUaUan 
Draco? 

Eighty. 

/ think^ mammay the little constellation Ta^ 
randaSy is siiuated near the north pole 9 

Yes : it extends from the north pole nearly 
to the Arctic circle. It has lately been intro^ 
duced. 

Haw ma4y stars does it contain9 

Only a few^ and they are very small ; one in 
the left branch of the hom^ is of the fourth 
magnitude, and this is the largest in the oon- 
stellation. 

Is not CamelofpardaUs also a new constetts^ 
Han? 
* Yes : it was formed by Hevdius. 

But is there to be found a creature as curir 
oas as the one here portrayedy with a neck qfun^ 
usual extent, and with long legs before y and short 
ones behind? 

Such a quadruped exists, in the interior isi 
Africa, and the animal is of a docile disposition^ 
somewhat resembling a camel in shape, but 
taller; its skin is finely variegated like that 
of a leopard, and its horns and hoo& ara 
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prepared^ and used in medicine. Idnnaraa makes 
it a species of the stag kind. 

How many stats does it contain? 

Fifty-eight; and^ though the most conspir 
cuous one is of the fourth magnitude, yet tUs 
constellation may be distinguished, by your 
remembering, that it extends from Auriga to 
the north pole, and that the most conspicuous 
star is situated nearly on the Arctic circle. 

What a curious constellation is that you 
have just mentioned! it represents a man in a 
kneeling posture^ with a goat and kids on his 
left shoulder. Who is Auriga? 

The Greeks differ very materially in their 
account of him, though they agree in attri- 
buting to him some merit in the invention of 
chariots, in the management of horses, and in 
the manner of harnessing them to these yehicle&. 
It is probable, from this account, that Auriga 
is the noted Phaeton, the son of Sol, who, elated 
with his past success, entreated his father's per- 
mission to guide his chariot for one day ; but, 
setting the world on fire, was struck by Jupiter 
into the river Po. 

What does this allegory imply y mamma? 

There appears to be reason for thinking 
that it alludes to an immensely large comet, 
of which Aristotle speaks. It was, he informs 
us, seen in Achsua, at the time Aristarchus 
was Archon. " It was,** he says, '* veiy near 
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the sun^ its light extended like a forest^ ad 
far as to the third part of heaven, and it as- 
cended to the belt of Orion, and was there 
dissolved/' So that the light diffused itself 
over the part of the heavens, now called Auriga; 
and probably in memory of this astonishing 
comet, which was supposed to have occasioned 
an earthquake^ great dryness in the atmo- 
sphere, and an inundation of the sea, which 
occurred while it was visible, this group of 
stars was assembled into a constellation. 

What did they mean by saying it went into 
the river Po? 

As the comet proceeded in its orbi^, to 
casual observers it seemed to be lost, when it 
reached that part of the heavens, where Orion 
is situated ; but by more accurate inspectoi's of 
the heavens, it was seen to fade from sight in 
the adjoining constellation, Eridanus, or tbs 
river Po, where, poetically speaking, it was 
drowned. 

,How many stars are there in Auriga? 

Sixty-six. The most beautiful is Capell(^ 
situated in the lefl shoulder. 

Does not the right foot of Perseus almost 
touch Auriga ? 

Yes. We should be ready to give Perseus a 
Grecian origin, did we not find the same col- 
lection of stars distinguished by the Hindoos, 
and from them receiving the name of Parasica, 
which, together with other circumstances of si- 



AN AnKONdfilICA]. CAMCHI8M« fi41 

milairity^ renders it probable that both the 
Hindoos and Greeks received it from an. older 
nation. 

There is sofnething so terrific in the aspect of 
the heady which he has in his hand^ that I hng 
to hear his history. 

The poets say, that he was the i^n of Jn- 
piter and Danae. At his birth Mercuiy gave him 
a ^cimiter, and wings for his heels ; Pluto, an 
helmet which rendered him invisible; and Pal* 
las fhmished him with a shield, which reflected 
objects like a mirror. Thus equipped, he de- 
parted on an expedition to destroy the Gorgons : 
the heads of these monsters were covered with 
snakes, and their countenances were so horrible 
hs to change persons, who saw them, into stones* 
Perseus, however, rendered himself invisible to 
them by means of his helmet, saw the image of 
Medusa, the eldest of them, in his shield, and 
aiming his blow accordingly, cut off her head 
with his dmiter. 

I am sure J I shovld he a long time unravel^ 
ling this enigma ; fray help me, mamma^ 

Indeed, I apprehend you would: mytbo* 
legists have, in all ages, had more trouble in dis- 
covering its import, than that of any other 
Grecian fable. 

Noi/i I hear that^ I mitst leave all the task 
to you ; pray begin by telling me, what is meant 
by Medusa*s head turning people to stones. 

R 
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By ibin, it is pn^able, ve should uacfer^ 
standi that Medusa*s head resembled w stone. 
Now^ the human head is in form much like aa 
tgg ; Medasa*8 head, then, we will venture to 
call, an egg, Jupiter, or the atmosphere^ as* 
sisted by Danae, the mother of the egg, pro^ 
duced Pei^ens, or animation, which broka the 
sheU. 

Prap what was ike remit of tkis^gramd qf» 
fair <^f breaking the shell P 

Something more than ]k»u would expect* 
Perseus, you are prepared to see, escapes from 
the imprisonment, but perhaps not tO) behold 
Pegasus, a winged animal, also take his flight 
from the shelL 

. JTUs is strange, indeed/ how do they accomd 
for it, mammaP 

They say it was produced by the blood of 
Medusa, or from a part of the inside of the jegg. 
Tl^ wings of tins animal afterwaids fiirfkished 
mankind with pens, which, when dqofied in tfav 
fiwatain of the Moses, tranis^rted their ideas, 
as rapidly as Pegasus could fly, to distant parts 
of the world. 

I suppose all jfoa wish me to believe re^ect^. 
ing this is, that it is the Oredanfahh^jdkuMOio 
the invention vf the art of writing ? 

Egnctiy so; and as Pegasus, the winged 
hors9j is saul to have been a fitvonn^. of th* 
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Muse^^ so the pen ij? the fotouritfe * instnitneiit 
with all literary characters^ 

On the globe Is^e Medusds hbad, ^sfigiired 
pnth svmJies hi' the 'pUxeof hmr. 

That rather tends to confirm the illnstratknl 
here given ; for serpents are oviparous^ or pro^ 
duced froni ejo^gs^ as trett as hirds. 

But you have not been specMng to me aboui 
a bird. 

No: but abotit a stvange abimalj /which 
you must consider' of more itnportauce than a 
bird; for to the swiftness^' aiid td^the utility oS 
ih^ winged ^ribe, are added the strength and 
stabilSfy of the horM. 

Tou told me just now, • thai Perseus^ de^ 
sfrdyed the €hrgons^ the three monsters, whose 
heads were covered wM. snakes. Hoib shaU I 
understand this?' 

You may without impropriety admits that 
as civilisation^ and the'energy which associate^jt 
intellect' [inspires^ advance^ noxious animalsv 
with their associates^ dread and superstition^ are^ 
batiished. 

jihf Jt understand now; for you told me that 
Perseus is animation ; and that Mercury , Phdo,^ 
and Pallas, lent their aid for the perfection of 
his person. 

But it does not appear to ihe improbable^ 
that^ in Action to the nodous animals^ with 
which an uncultivated country abou^ds^ there 

b2 
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may, under the figure of three monsters^ whoM 
heads are covered with snakes, be an allusioa 
to the vicious habits of mankind^ which degrade 
the intellectual being into a reptile, which traas^ 
form the tender heart, into a heart of stone. 
An animation, great as the expanded wings oi 
Pegasus and the courage of Perseus would inti- 
mate, pure as the white colour of the horse 
would suggest, and heavenly as his exalted 
station on celestial ground would imply, are 
necessary to elevate the degraded mind of man, 
and to eradicate his vicious propensities. 

There is a vfery curious fact / have heard 
about the Gorgans. — It is, said, that they had 
but one eye, and one tooth, among them; that 
they used it alternately, and that it was while 
in the act of transferring the eye, the oneftvm 
the other, that Perseus cut off Rf/sdusds head. 

This part of the story is as instructive as it 
is curious. It most certainly intimates the con-» 
fined and limited resources of ignorance and 
tice ; and brings to our view the important feet, 
that to an enlightened and susceptible mind^ 
there is around the dictates of plulo»^hy, 
around the precepts of morality, around every 
thing that bears the stamp of truth, an irradia- 
tion of light, superior to the glimmerings of igno- 
rance and falsehood* 

How many stars are there in Perseus mth 
the Caput Medusae ? 
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Fiilty-iiine.— You wHl recollect^ I once men- 
tioned to you the changeable character of thc^ 
star Algols situated in Medusa's Head ; it varies 
continually from the second to the fourth mag- 
nitude^ and the time taken up from its greatest 
to its least degree of lustre, is nearly three days. 

I see J mamma y that the raised arm of Perseus 
almost touches Cassiopeia. Who is she? 

She is intimately connected with two con- 
stellations at no great distance from her ; for 
flhe is the wife of Cepheus, imd the mother of 
Andromeda. 

TheUy I suppose y I aught to inquire , who was 
Cepheus? 

He was a king of Ethiopia, and one of the 
Argonauts. He is represented in the habit 
of an eastern monarch, with a sceptre in hii 
right liand, and extending the other, in qjlusion 
to bis power. This constellation, you see^ ex- 
tends nearly from the pole to the galaxy. 

How many stars are there in this constel^ 
laiitm? 

Tlurty-five : and it is an interesting ^ fact> 
that under the names of Capeny, Casyapa, and 
Antarmada, these three constellations, Cepheus, 
Cassiopeia, and Andromeda, are well known by 
the Hindoos. 

How many stars are there in Cassiopeia? 

Rfty-five. You observe her situation. 

ItiSy I see, in the milky way, with her feet 
b3 
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tcmhing the Arctic circle. But still mare cani^ 
pletely across this path ^^ powdered with 9tars^* 
Pygf^V^ the Swan appears. I suppose^ under 
this elegant form^ in this delightful situation, I 
§haU^find mere than an ordinary king and quern. 

Your coDJeeture is right: this stately ]i>ird 
commemorates some of the explcMts of Jupiter; 

How many 9tars ate there in this constelt 
lotion? 

£}ghty-one. 

Who intrpduced that cujiQus little creature, 
which lies in the centre of the large constellqtifms 
Cygnus^ Cepheus, Cassiopeia, Andromeday and 
Pegasus 9 

It was }atcoduced hy Hevelius^ to toj^e in 
fiixteea small jstars^ which needed to be desig- 
nated by some intelligible aj^llation. 

fFh^ t^ its name? 

Lacerta, the Lizard. There remains pow 
but one consteUation in the northern hem^ 
Sphere to be mentioned^ which does not set in 
the latitude of London. This is Lynx^ sitOftieti 
b^ween Ursa Msgor^ find Mriga. 

By ifihom u)as itfortaed? 

Also by Heveliujs. The {mimal^ here per- 
tcayed^ is usually called an Qunce^ and is of the 
cat kind. It is found in' Germany, and Italy, 
in many parts of Asia, and North Amuerica> and 
is vahiable for its fur, 

Ifqw nig^stfLrs dofis it contain? 
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Forty-four. 

And fray y mammae who^was HevetiusP 
He was a celdi)rated astronomer^ born at 
Dantzick, who formed a catalogue of fixed stars^ 
windi he dedicated to the king of Poland. On 
looking on the globe again> I find^ there is one 
small constellation of which we have not spokeiu 
It » Cor Carqli^ eonslsting* only of t^iree stard^ 
fF ho farmed them ifOo a oanstellatianP 
Sir Charles Scarborough^ phymcian to King 
Charles U. in honour of that monairch's &ther. 
I will now give you a list of the constellations 
whioh I have mentioned^ and with this we will 
dose tiie {Nresent conversation. 



CoDstellatioM. 


Nnnber 

of Stan. 


Names of the principal 
Stars, and their Ma|- 
nitudea. • 


l.Um Minor. The UtUe Bear. 

f . Una Alitor. TbeOreat Bear. 

9, Draco. The Dragon. 
4. Tarandoc 

«. Caiiieloi>ardalit. The Camelo-\ 

|»rd. / 

0. Aunga. The (^lariotcer or'^ 

- Warner. J 

7. PerKas^CapatMednsc Head? 

ofMedoia. / 

8. Cassiopeia. 

9. Cepbeut. 

10. Cygniu. Hie Swan. 

1 1. Lacerta. The Linrd. 
It. IJJOX4 The hyvtiU 
la^CorCaroU. Charles's Heart. 


U 

87 

80 

C 

«3 
06 

69 

65 
85 
81 
10 
44 



Fok l$tar« 0. 
/Dnbhe, l.Alioth, 9. 
\ Benetoadi, 0. 

RasUben, 9. 

CqNdIa, 1. 

Alg»ttib,0. Algol, t.' 

Sdiedar,8. 
Alderamin, 8. 
DenebAdige^U 



n4 
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CHAPTER XVII. 

T«B CONenUATIONS NOT YBT MSNTfONSO IN 
TBB NOBTHBEN HBMISPBBBB. 

If you will find Moos Mmalus^ we will prc^ 
ceed regularly nmnd the sphere. 

fFelly mammay you have not chosen a very 
large constellation to begin wUh^ and I can 
scarcely see any stars in k. 

There are^ however^ eleven stars to be seen. 

F)rom what distinguished indwidual have these 
stars derived their name ? 

From Msenalos^ son of Lycaon^ a king of 
Arcadia. The same name is also appropriated 
to a mountain of Arcadia in the Peloponnesus, 
; in Greece^ sacred to the god Pan. Since yoa 
are dissatisfied with the size of this constellation, 
we will proceed to one of more consequence; 
but you recollect the restriction^ that you pro- 
ceed regularly. 

Here then is the Serpent. 

A constellation of commanding importance. 
In addition to the observations, that I made, 
when speaking of Draco, and in some (]^gree to 
confirm those observations, I will give you the 
words of Maurice. " Serpents,'* he says, " have 
ever been divided into two distinct classes ac- 
cording to their qualities, the noxious and the 



AN ASTRONOMICAL CATBCmSM. 249 

innoxious. Tbey h^ye been immemorially eon- 
sidered throughout all Asia as sacred animals, 
and as having something prophetical }n their 
nature. Their bodies have been selected as the 
usual and fovoured abode of the Deity, and all 
the statues of Indian deities in the Elephanta 
caverns^ are, therefore, enveloped with serpents^ 
to mark their divinity." Having made these 
remarks, he adds, ^^ The Indians, who univer^ 
8a}ly believe in the agency of good and evil 
spirits, by no means conceive any thing absurd 
in the supposition, that one of the numerous 
and subtile SfHrits, that tenant the vast regions 
of the ethereal kingdom, should, by the permis- 
sion of the supreme Governs of the universe, 
for wise, but to man inscrutable reasons^ have 
entered int4> the beautiful and resplendent form 
of that peculiar serpent of eastern and southern 
cKmes, whose body glitters like flames, and, in- 
stead of crawling upon the ground like the cbm^ 
mon reptile of that name, mounts upon wings 
of burnished gold, like the flying serpent men- 
tioned in Isaiah, the 14th chapter and 29th 
verse; and might, therefore, well be conceived 
to have been an angel of light by Eve ; and it 
is more than probable, that the very general be- 
lief in this part of Asia, that brute animals in 
the most distant seras of the worlds were not 
onfy gifted with speecb^ but also possessed the 
fecuity of discoursing rationally^ originated in 
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Mine ndutilajted tradition concerning the ser* 
pent*8 accosting five on this fatal occasion in the 
Ittunan accoant."* 

And are you iMtmous, that I should helkvt 
ihU peculiarity m the Mosaic narrative? 

Ytes, indeed I am ; for there is no medium; 
the whole is dkgory* or the whole is literal* 
What must not be the itaipoilAnce of that pmnt^ 
npmi* which we can plaoe oar fing^^ and say. If 
this be fiibH the whole fabric of pur natural r^ 
ligioB, the whole religion of the Bible, is fi^se? 
For, if the record of Moses be not all simplicity 
and purity, the contents of the Bible itself are 
but the corruptiouof astronomical tmth. Bitf> 
?¥lule the whole mass of misery we See in the 
^piForld, evinces, that, man is.a fiEtUen, ruined, de- 
graded creature, the peculiar degmdaition to 
which oa0 half of the human species has been 
subject, appears to be the putiishmeat entailed 
on theui, because Eve was the first, and the more 
prominent person in the transgression : and any 
i)b^rvations that intimate inferiority of iirtel* 
.teet befoi'e the successful temptation, are cer^- 
tainly inconsistent with the Mosaic record. 
What a dignified answer sb^ gives Xo the fint 
inquiiy proposed to her by the serpent*! 
and what do we aflerw&ids read; but that» 
^^ wbeu/ she saw the tree was to be desired 
to^ make one wise, she took jof the firuit.- Her 
intellect was, previously tp tins event, dear, 

* Gen, iii. 2, 3t 
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and pure^ and heavenly; now; indeed^ it in der 
based^ but is not this the result of her j9ubju<f 
gation^ and does not thi^ flow from the jfnule* 
diction praaoanced on her*? Yes: th^ sen-* 
tence is exeeated in all its forc)e> tiU the R^ 
storer to a better paradi9e appears. Where 
H<ris known^ or> in those epuntries where only 
the semblauce pf His blessed co|nmumoati9iis 
4s observed, female are restored: to .their ori- 
ginul statipn* Whenever tb^adea that the Mf>r 
saic record is a feble, strikes the mind^ this fiMt 
thould be remembered. 

But, mamma, is U i^( difficult, ond ,4dnw§t 
imfossible, to separate Serpens and SerpenitariHif 
See haw they are entwined togetj^et. : 

Nor would yon wish^ my d^ar, \o sq^mte 
the antidote^ from. the malady; the pbyuciao 
^roili the disease. 

-pertainly not; but how do these . remarks 
gfpiy, to the vnion qf these two charaoters 9 

It is very satisfactory to know, that in the 
Persian, and it is sciarcely less so to see in the 
Grecian, system of astronomical theology, that 
to the hands of Serpentarius himself they have 
^elevated their evil genius. 

Who then is Serpentarius P 

He is a peFjM>liifieation of the good principle; 
and the union appears to be founded upon some 
traditicot respecting Him, who should bittd> and 
.floltigate, and finaUy destroy the power ofSalan; 

* Gen. lii. 16. 
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for, in this delineation, the inventors doubtless 
followed the popular and established opinion* 
When, in addition to this, I see the foot of this 
iUnstrious personage, planted firmly on the back 
ofi Scorpio, my mind is irresistibly led to Him^ 
who hath spoiled principaUties and powers^ to 
Him of whom it was of old declared, that his 
•nemies should become his footstool* 

ffVlyau have the goodness to teU me, undp* 
what fable the Greeks have, shrouded ihe^ 
truths? 

Serpentarius, they say, is Esculapius^ the 
god of physic, whose skill was so great, that 
Pluto complained to Jupiter^ that he depopu- 
lated, the infernal regions. By the Grecians, 
this was a beautiful metaphorical compliment 
to some eminent practitioner in the art of medi-^ 
cine ; but, as it descended to them from some 
ancient naticm, it appears allusive to that Phy- 
sician by whom all the nations of the earth were 
to be blessed. 

fiThy did the Greeks place the Serpent in the 
hands of Serpentarius 9 

As an emblem of the remedies employed by 
Esculapius; for some of the serpent tribe were 
formerly much used in medicine. 

Here then the analogy varies. 

I would rather say, here it exists under 
another form; for, it is remarkable, that, among 
the few symbolical references Iq our noble syi<- 
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tern of theology, the serpent is at once Xb» 
emblem of the malignant destroyer, and of the 
beneficent Restorer of mankind; for, while^ on 
the one hand^ we hear the apology, '^ The ser- 
pent beguiled me, and I did eat;** on the other 
hatid, we read, that, ^^ as Moses lifted up the 
serpent in the wilderness (in allusion to his 
healing properties), even so must the Son of Man 
be lifted up ;** destroying Satan in the very 
form in which he first acted the destroyer. 

JIoii9 many stars are there in these canstet^ 
lotions? 

In Serpens 64; in Serpentstrius 74. 

Hercules is, I think, mamma, the next coni^ 
steUaHon which I aught to select; for, in a 
most curious way, are the heads of Serpentarius 
^nd Hercules united. 

Surely it could not be without design, tlie 
tinion was effected; but, why should that which 
is <me and the same, though under different ap* 
pellations, be put asunder? for when, among 
the fabulous stories of Hercules, we are in* 
formed^ that he slew the monstrous dragon in 
the fens of Lerna, and when we find on the 
globe his foot placed as in the act of crushing 
Its head; can we refrain from the assured con^ 
yiction.that the story of Hercules is founded on 
some tradition respecting Him, who should 
bruise the serpent's head; and that heathen 
nations had imbibed the idea thus boldly ex** 
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pressed' by the' king of Israel^ ** Thou shalt 
tread upon the lion and adder^ the yOting lion 
and the dragon shalt thou trample under foot.** 
The three-heaided serpent he has in his hand, 
entvfined with tbs branch of a fruit-tree, should 
not be overlooked. The lion's skin with which 
he is clad^ and the clnb of strength, are worthy 
of notice* 

fFith what new ideas I shall Jar the fidvre 
look upon this celestial sphere! * 

I hope, you will; for recollect, I am only 
allowing you to sip a few drops from an over- 
flowing fountiun. These &cts, thus sparingly 
imparted, are but one link in the long^chmn of 
your progressive improvement. When you 
shall read the works of able mythologists fbt 
yourself, you will find a most astonishing re-' 
semblance between Hercules, and Creeshna, be- 
tween Creeshtia, and our Lord Jesus CfaristI 
For your present inspection I will make you 
three very small drawings in memorial of the in- 
formation I have given you to-day- The first 
slmli' represent Serpentarius standing upon 
Scbrpio, fis his footstool: the second, Her- 
cules with his foot prepared to crush the hc^ 
of Draco : and the third, the Indian Creesfanfl, 
encireled with the same grand deceiver, the 
evil principle, the old serpent, the Devil. With 
regard to the differences you will find, in the 



RIEI 



■ i 

f 
i 

^ I 

; I 

• t 



AK A8TRON0MI€Ali CAtBCHlSM. ' 255 

d^Iineationg of the lives of Hercales^ of Creeshna^ 
and of Him Who became *^ incarnate for as," 
they are^ upon the whole; tttisfactor}^ sihee 
they evince^ that it is necessary' that, that diving 
revelalion, which commences the communica* 
tiOn, should continue the same, and shonld itself 
close the mighty* mystery. In confirmation of 
which we see, that, in proportion as nations be- 
come more and more separated by time or 
place, from this source of light, though they 
may rise resplendent in all the arts and sciences, 
yet every thing respecting thc(ir mythology is 
increasingly obscure, so that its original fea^ 
tures can scarcely be traced in the devotion of 
ttoeir people. TVpes, separated from their ori- 
^nal intention, have given rise to the most ab-^ 
surd fables, and the most senseless idolatry. 

Fim have not told me, mamma, hy what nation 
this coMteUaium was invented. 

Probably by the Phcenidnns; for the Phoe- 
nician Hercules is acknowledged to have been 
the most anciedt of those, who bore the name. 
Thejr seem, like every other nation of antiquity/ 
to have deified their greatest hero, both in the 
s^, and in a constellation. 

fPlio was their greatest hero ? 

Nimrod: and wie observe, that " the ancient 
Ptigan account of the sera in which Tyre was 
founded, and when the temple of Hercules ii| 
that city was erected, accord in a renaarkaUe 
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manner with the Scripture chronology t)f Nhn- 
rod or Belus> which fixes his greatest celebrity, 
fA an Asiatic monarchy to about the year of thi 
world 1800: for Herodotus affirms^ that Tyre 
was fi)unded 2300 years before the age, in 
which he himself flourished, or nearly five cen- 
turies before the Christian sera. At that periodi 
th^ vernal equinox was in the first degree of 
Leo, whence their greatest hero Hercules, or, 
in other words, the sun in his greatest strength, 
was then said to be subduing the furious 
Nemaean lion, as he afterwards did the hemian 
Hydra, the Hydra of the sphei'e, by the superior 
lustre and potency of the solar light, extinguish* 
ing that of the stars of the Hydra, which set or 
l)eciune occult when the sun rose/' 

fflkat do the Grecians say about Hercules? 
^ They describe him as the greatest hero of 
antiquity, and by introducing 113 stars into tfae 
constellation, render the number more .consider* 
able in this than is to ,be found in any otbe^ 
constellation in this hemisphere. I have al- 
ready told you, that Hercules was the son of 
Jupiter and Alcmena, or that strength is tbe 
natural result of pure air, and muscular exercifie* 
The twelve labours of Hercules may, without 
impropriety, be reserved, till you shall read 
them in larger works* 

You will, then^ perhaps, proceed to another 
3 
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amstdlaiion. Near to Hercules stands a little 
Bull; I should like to know something about him. 

O, that 18, Taurus Poniatbwski^ so named m 
bonour of Count Poniatowsky, a brave Polish 
officer, who saved the life of Charles the Xllth^ 
king of Sweden, at the battle of Pultowa, near 
the river Dnieper, and also in the isle of RugeiH 
in the Baltic, near Stralsund* It contsdns only 
7 stars. 

Here t^ another little assemblage, distin- 
guished by the name of Scutum Sobieski; what 
does that mean, mamma P 

The shield of that heroic sovereign. It re- 
ceived its name from Hevelius, in commemora- 
ticMi of the valour of John Sobieski^ who raised 
the siege of Vienna, when it was invested by th^ 
Turks in 1683. Tlie Emperor Leopold, being 
driven from Ins capital, owed his preservation 
solely to this great monarch. Like the last, i( 
contains 7 stars. 

Notjarjrom SpbieskTs Shield, I see Aquila 
and jintinous; prajf who are they? > 

Aquila symbolizes a king of the island of 
Cos, who married Clymene^ one of the Oceanides. 
The circumstances related of this island, and his 
wife having been a goddess, certainly rendered 
it proper, that Merops should be placed aipong 
the constellations. 

fP^hat is related of the island? 

That it was the bhthplace of person^ of the 
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greatest eminenccf/ and that it abounded in ex^ 
eellent wines^ and in silks and cottons of tiie 
most exquisite texture. The account wfaioh we 
have of the women of the island^ altS^^s them 
nearly to angelic beings. 

That, indeed, U)as not wonderful, since' their 
queen was a goddess. fVill you tell me, who 
were the. Oceanides? 

They were sea-nymphs, and three thdusaod 
in number. Prayers were offered to them, and 
they were entreated to protect sailors from 
storms and dangerous tempests! The Argo- 
nauts, befotre they proceeded on tbar expedition, 
made an oblation of flour, honey^ andoil^ on the 
fsea^shore, to all the deities of the seb, and sa- 
icrificed bulls to them, praying their protection. 

ff^here is the island of ' Cos skuated? 

Near the coast of Asia Minor, "kbout 15 
miles from Halicarnaissus. 

Who was Antimms? 

A youth of Bithynia, in Asia Miiior, a great 
favourite of the Emperor Adriietn, \iirho erected 
a temple to his memory, and placed him among 
tiie constellations. Antinous et Aquila are de- 
picted together on the globe, and are generally 
considered, one assemblage of stars. 

Hmomany are there u» this compound con- 
stellatimt? 

Seventy-four. 

tVhat a curious-looking creature that is, 



ttkich touches i^e wing of AquilaT is ihere a 
;fishrif^ the world like it? 
' That constdlatkm is' DelpMnus; and* ^cer- 
tainly no dolphin resembles it'; for that-ifia 
btbtttifui objefct, and nearly straight. • ' '-' ' 

Then how do you accoufif for xmr htwvHg 
such an ugly creatureon'-the gldhe? - ' * ' ' 

*^ In Sanscreet, the ii^ord iSisamiafa; which ii 
said properly to^ mean, a seti-heg, is aiso^ ap- 
plied to a fisft of'the dolphin kind r so that i< 
fe prd[>able, that this outline is intendM tol)e 
as much a representation of the' former, as of th^ 

latter. , • '■ • • ^ '■ 

* Bui why was eiiher- the sec^hog or the d6U 
ph^ exalted to the sphere? : .- . ^ 

All that 1 can say in anstrer to 'this inquSty^ 

Win be^ to explain ta you the faMe respecting' it: 

^ 'First, you will tell me thesioty^' mammaP ' 

The story is thiw : an old man, named Kep-^ 
tune, wanted to marry a young womafe; ciUed 
Amphitrite, but she positively refusied all inter- 
course with him. In proportion, however, to 
her obstinacy, his determination to briiig about 
the umon augmented. Being debarred of all 
access to her, he at length i^eiit conmiunications 
to her, by means of a dolphin, which were so 
fescinating, that at length the ddsirfed uiiion 
took place. 

This is a very pretty story. Now xbill you 
explain it? '' 

s 2 
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Yon know Neptune is a symbol of the ooeaa ^ 
Amphitrite^ of rivers ; and Delphinus, of a fifth. 

The marriage of Neptune, and Amphitrite, 
may probably imply the union of the ocean with 
the rivers. The reluctance on the part of An^ 
phhrite^ may iuform us of the diflSculty there ex- 
isted, in discovering the rise of some river, ren- 
dered interesting by its situation. 

The connexion at length eflfected by Dd- 
phinus, may instruct us, that attentive observers, 
r^;arding every thing that might throw light on 
the subject, remarked that a certain species of 
fish, seen at one season of the year in this river, 
iTas at another discovered in the sea;^ the ob- 
server might in consequence place some maik 
upon a fish, which should more certainly inform 
him that the river, as he suspected, was not no* 
connected, but, after a thousand meanderii|g9, by 
the side of precipices, and under mountains, at 
length emptied itself into some important sea^ 
and was united with ite parent ocean. 

This idea appeans as well founded as one of 
the arguments adduced in support of a free and 
uninterrupted communication between the At- 
lantic and Pacific Oceans round the. tfdrthero 
coast of North America. The writer of a very 
interesting peeper in the Quarterly Review iot 
O<!tober 1817*, says, that whales, struck with 
harpoons on the poast of Spitzbergen, are wfm^ 
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times killed in the Straits of Davis, with th<; 
harpoons received in the former situation stiUin 
their bodies, and vice veraft. Captain Frank, 
in 1805, struck a whale in Davis*s Strait, whidi 
was killed near Spitsbergen by his son, who 
found his father*s name on a harpoon sticking 
in its body ; and in the same year, in the same 
place. Captain Sadler killed a whale with the 
harpoon of an Esquimaux in it. The distance, 
Which these wounded whales would have to run 
round the north of Greenland, is so much shorten, 
and whales are so rarely seen to enter the Strait 
of Davis round Cape Farewell, that the proba- 
bility is altogether in favour of a direct northern 
e<mimunication between Spitzbergen, and the 
Strait of Davis ; and, adds Lieut. Chappell, ^^ the 
grounds for the existence of a passage from the 
Atlantic, to the Pacific, are similar.*' While the 
unity of the Grecian fable is preserved by the 
information, that Neptune placed Delphinus 
among the constellations, as a tribute of grati- 
tude for its services ; it also in some degree con- 
films the opinion which has been offered. 

How many stars are there in this canstetto^ 
Hott? 

Eighteen. 

Between Delphinus and Cygnus I see three 
very small constellations; the Fbx, the Goose, and 
the Arrow. 

8 3 
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; Vidpecula et \Anser form one Qoa$tellation> 
.WlHpb was raade^by Ilevelius out of> the unforior 
.edrfiftai-s of the anoiaots. It eoDtains 37 i^tan. 
,Yon fWk describe to me its situation. 

jIt is, I see, on the tropic of Cancer, and 
lies across a branch of thfi Via Lactea. Is the 
Arrwjo then a mere ancient constellationP 

; Y^; the Greeks say that Sa^tta is one of 
,the fartfoWB^of Heroules^ with which he killed ^jbe 
iYidture, that torn^nted Prometheus^ who was 
.tied to a rook on Mount Caucasus^ by order of 
.Jv^er. . 

fFko was Prometheus, mamma? 

{ .xi41l tell you his story ; and you will, I 
tbink>..find oi^t, upon whatiizvorie ancient tradi- 
tion the Greeks founded their narrative. ^ * 

/ shall be all attention, that I may resab^e 
the enigpia.' 

Wellvthen, Prometheus was a man of cokv- 

.suQimate skill. He excelled in the art of mo- 

..delling so considerably, that he formed a mo^t 

.perfect female figure out of a lump of day. A}1 

the gods wei*e willing to Bdd to the perfectiofiof 

. this workmanship^ provided he could but iqipart 

life to it. He was so much elated by their pij^ 

mises, that he stole fire from heaven tq annate 

th^.Ufeiejss.elay; . Immediately VenusgaTe her 

beaujty, * Pallas wisd^i^m, Juno richer, Apdlo a 

musical voice, and Mercury eloquep;9e. Bvt 

Jupiter, displeased with .Prometheus for stealing 
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fire from heaven, gave the object of universal 
idolatry the name of ^' Pandora/' or all gifts, and: 
accompanied it with a box, inclosing every kind 
Of malady that dan afflidt mankindi This, Ju- 
piter well knew, would be opened, so that her 
j>uhi$hmefiit wonld be abundant; fo^t, in addi- 
tion to this, he doomed Prometbend'to b6dhain-» 
ed to a rock for thirty thousand yeiars^ to have a 
vnltui'e continually preying npdn his liver, which 
grew as much by night, as if was destroyed i)u«< 
ring the day. They add^ that all this really 
took place; btlt, at lengthy Hercules killed the 
bird of prey, and relieved Prometheus from hk 
misery. Now can you tell me upon what facts; 
this beautiful atl^goty is founded? 

I have some idea, that the opening of Pan^ 
iiora*s bo0 has an allusion to the effects of Hve's 
taking the Jhrbid^en fruit; but I must look to 
you for the solution of' the rest. 

It evidently t*elates to the creation of Eve as 
re€f)rded by Moses; to the fatal act of disobe- 
dienee by our^ first parents, to their eKpulsion 
from Paradise, And to the train of miseries which 
were the result. Prometheus appear^ to be 
Ad^m, and Pknddra Eve; iVhlle the release by 
Hereiiles ^aHudes'to the *ora1rtg of the Messiah^ 
the great deliverer, from sin, and misery. So that 
to this little airow you • will henceforth see a 
chain attk(Hied, wh68e toprriost link hangs su»- 
pend^ from the throne of God itself. 
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How many stars are there in this consieUO' 

Hon? 

Eighteen. 

Nearer to the pole than f^ulpecuia, I see 
Lyra: whose harp was that^ nuxmma? 

The harp of the famous Oipheus^ a Grecian 
poet and musician^ one who resembles mucb 
the Apolk) of India. When their contempora- 
ries would express to us their skill in music, thqf 
say, the most rapid rivers stood motionless, the 
beasts of the forest forgot their wildness, and 
eren the mountains, and lofty cedars, bowed 
their heads, to listen to the undulations of the air 
produced by them. Jubal, the father of all who 
handled the harp and organ, might at first be 
here symbolized. 

The effect of music having been so great, it 
4oes not then appear wonderful, that the Lyri 
was placed among the constellations. 

Originally the strings of the lyre were fixed 
to the shell of a tortoise, probably to denote 
their power over the finny tribe; but this has 
been dropped, and now the Harp is supported 
by a Vulture. 

/ hope, the number of stars in Lyray bear 
some proportion to the melody of the instrument, 
under which they are constellated. 

They are 22 in number. 

I think, the constellation, which I had better 
next select, is Equubss, or the Utile Horse, 

Respecting this constellation, Mr. Maurice 
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makes the foWomng remark: '^ This is the 
horse's head of the Indian lunar zodiac, aii4 
though not much noticed in modem astronomy^ 
makes one of the forty-eight old constellatioas^ 
and was considered by the ancients as a very 
important one. The figure portrayed i& that of 
the head, and part of the neck, of a horse, and 
is placed just before the head of Pegasus. 
Affixed as it were to that head, it exhibits the 
appearance of another horse urging forward by 
the side of him, and just getting the start of 
Pegasus by the head and neck/* 

There are in this constellation ten stars. 

It appears I hate now arrived at PegasuMp 
which you have already told me sprang from 
Medusds head: in his fable I can trace out tiie 
invention of writing, and in him I see the foi^ 
vonrite of the Muses. Will you tell we, mamma^ 
why he received the name of Pegasus? 

Because he was bom near the sources of the 
^ooean: 

Did he there continue? 

No ; he fixed his residence on Mount Heli- 
con, where, by striking the earth with his foot, 
he instantly raised a fountain, wluch has been 
called Hippocrene. And as you are by this 
time pretty well prepared for the marvellous, I 
may tell you, that others record, he left the 
e^rth, and flew up to heaven. He, however^ 
was given to Bellerophon, to conquer the Chi- 
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nifersu * Mbatited upon Pegasus, BdleroiAm 
imeceeded. But, though the end for which ibis 
great favour was bestowed^ was completely aii>- 
tfwered, Bellerophoft was so itnwUlfaig to let Per 
]g8«us gOy that he attempted to. fly with him to 
lieaven. * lliis act of temerity so dacensed Ju- 
piter, that besenir an insect to toriient Pegasus^ 
which occasioned the melancholy fall of the 
rider, who afterwards wismdered upon the eartii 
in tlie greatest melancholy, and defection. 
To tchat do you think all thi^ ref&rs? 
I have no doubt, that any one of these io- 
genums and beautifol slories may have two or 
,tbree facts as their. basis, upon which the flow- 
4ery superstructure is reared. Thus, in that of 
'P^otaietiieu£», not only some circumstances re- 
-specttog Adam might be referred to, but in the 
Joct of his drawing fire from heaven, a oomplir 
ment mi^ht be intended, and for a long time a 
niettiDrial might thus be preserved of him, who 
discovered the art of striking fire with flint aiid 
steel. And with regard to^ the present sUlfegory, 
4h6i*e tntghf have been a Perdeds, i^ho uMunted 
,tL horse of uncommon >speekl and beauty. Xb«re 
.might. hav^ been alBeUerophbui iwho dtseoveeed 
;ttte xak of. quills, iirtflie 'art .of wiiking, add .who 
first employed a liquid to .^ve a durable ^cbB- 
rvacter,. to the .trfmffieiit.thta^t;s;of the niind. 
.'{VieBe diiglit hare been a; philosopher^ whd, en* 
-d(ic)v0<drmg to reduce all tlie opemtiMs of na- 
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lim^, all the mysteries of Proyidence^ all the 
conimands of God, to the level of the human 
compi^ension^ soared beyond the barrier pre- 
scribed for man's attainments, and who, by the 
intensity of his application, brought on mental 
derangements Under this allegory may be 
ve^ed the first specimens of this sad malady, 
this &11 from the^elevationpf a deity^ to wander 
f^miseit^ble cmtcast on the &ce of the earth. It 
may allude to those who would have reared a 
temple, whose top should reach to heaven, but 
;who were sent wanderers over the earth. But^ 
in the grand4>utlines of the story, stripped of all^ 
its pageantry^ I think I ^see the records of a 
^i^er event, an event most dire, and here most 
beautifully portrayed. In Bellerophon I behold 
Adam, gifted with every bodily and mental fa- 
culty, that can adorn human nature. I see 
hiH\ possessed of a highly refined intellect. 
Upon this he was allowed to mount for all need- 
ful, and proper, and devotional, purposes. But 
when, not satisfied with this^ he would still as- 
cend, when he would " be .wise** bqrond the 
;limit assigned; he falls With a fall iso tremen* 
.<dpus, that earth at this day groans beneath the 
pressfure of the 8a.d event. The Grecian story 
s^ys, the horse was placed among the constella- 
.t;ioQ8, thougjii the man was left to wauder. Mr. 
Maurice veiy clearly shows, that the Indian 
white horse, . the prototype of the winged Pe« 
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gasus of the Grecian sphere, bad indeed a ytrj 
early date*. 

How many stars are there in this cfmstdU' 
tion? 

Eighty-nine. 

The head of Andromeda^ Ipercewe^ Umcha 
the body of Pegasus. You have already tdi 
me, that she was the daughter of Cepheus ani 
Cassiopeia^ but J must inquire how it is, that she 
is chained to a rock 9 

We ai*e told that Cassiopeia had so violently 
offended Neptune, that no concession, short of 
the exposure of their beloved daughter to the 
buffeting of the ocean, and to the attacks of -a 
sea-monster, could appease his anger. Cepbeos, 
for the preservation of bis kingdom, viras obliged 
to yield. The monster was in the act of devour- 
ing his prey, when Perseus, intervening, changed 
him into a rock. In memory of these events, 
the rock and Andromeda bad places assigned 
them among the constellations. 

I should like to know what this means. 

Till it shall be proved, that the four constel- 
lations, Cepheus, Cassiopeia, Andromeda, and 
Cetus, have an origin still more ancient than 
the settlement of a Chaldean colony in Egypt, 
I am willing to offer the following explanation. 
C^tus, I shall presently show, was probably 

* HiBt. of Hindoostan, vol. i. p. 310. 
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an Egyptian bieroglyphic^ expressive of the in- 
uodation of the Nile. Hence the detennina* 
tion of the Egyptians to overcome all oiq[)05ition9 
may be, the offence given by Cassiopeia to Nep* 
tune. By the exposure of the daughter of Ce- 
pheus and Cassiopeia, may be intended the yearly 
influx of the Nile, when the beautiful fields, the 
pasturage, and the vineyards, were disregarded, 
by the angry monster. Cetus, in the act of de^ 
vouring his prey, when Perseus intervened, may 
sigpify, that the waters of the Nile would have 
settled into standing pools about tbe country, - 
and would have destroyed its comfort, and its 
fertility, had not the ingenuity and industry of 
the inhabitants confined it to pi^escribed limits* 
How well does the concession of Cepheus agree 
with this! The Egyptians were happy to have 
their country laid under water once in the year> 
provided the waters would rd;ain their appointed 
limits, during the other months. When things 
were reduced to this orderly arrangement, that 
which was once terrific, became most lovely ; 
that which bad been most dreaded, became the 
subject of Joyful expectation. The Egyptian^ 
associating the subjugated waters of tbe Nile, to 
the Andromeda of the sphere, would exclaim^ 
Beautiful when bound. My having assetted, 
that, with the exception of Cetus, these con* 
Btellations are clearly recognised among the 
Hindoos> is no objection to their being of Egyp- 

3 
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tkui m-igin, since r^ent researcbbs prove the 
Indians to hove been ancient inhabitants <^ the 
higher %ypt. 

Are there -man^ stars in the cansteUaOon 
Andromeda? 

Sbcty-six. 

TTiere are, I see, thtee Small -panstellalhtis 
Between Andromeda aind AtieS^ consisting of two 
Triangles and a Fiy. 

The two Triangles>at?e sometiipfes regarded as 
one consteUation. They were ^la<^ed in the 
heavensy becanse the iafost fertile part <rf Egypt 
was ealled the Delta of the Nile^ from ifis re- 
sembUuibe^'to' the Greek letter of that .name, 
winch letter is in the form of a triangle a! They 
contain but 16 stats \ and Mnsca^ the Fly, still 
leBS^ contaitiiiig bnt 6. 

May^ I not turn the globe, tilt Zcome to Leo 
3fkior ? Have you much to tell me about kbn^ 
' ikamma? 

No. This constellation was made out of fh^ 
unformed* stars of the ancients ; and, as you 
perceive, placed above Leo, the zodiacal 6od- 
stdlation, from which circuttistaace \% probablf 
took its name. Though Minor, it contains 53 
Stairs. 

, I next come to a bunch of hair, with a ladjfs 
head-dress encircling it. Will you kindly tetl 
me to whom it belonged? 

To the wife of Ptolemy Euergetes, or Ptolemy 



tHe Beiiefadtor^ forthfit is what tire latter term 
signifies^ Uaving b<een given afike to' Pbilip^ efi 
Macedonid, to Aatigdntis Boson^ to all the 
kings of Syria and Pontile, to some of the Bo*' 
man emperiiiis, and to .Ptfelemy of Egypti Pre-- 
Vions to (me of the rixpieditions df this lalfer 
personage, Berenice^ his queen^ vowed^ Chat^, if 
he should return in safety, she wOnld dedicate 
her hair as a tribute of gratitude to the goddelBS 
Venus. Ptolemy returned^ and she djedicated 
lierhair; but, shortly after, it was stolen from 
the temple, when the king intimated to ConoD> 
an eminent astronomer of Sambs, the necessity 
there was for his piibliely d^lading, that th6 
lAir of royalty, dedicated at the ialtar of grati- 
tude, in the temple of Venus, had been- tak»n 
by Jupiter into heaven, and by his immediaM 
antthority made a constellation. 

Wiell, thai wasofmnous; andy I sujiposty the 
people believed it? 

As to bdieving it, I cannot say; but they as*- 
sented to it, since it would have been inju^tfii6ieus 
on such an occasion, t6 have disputed^ But be 
assured, the king, the astixinonier, and the thief, 
'were not the only pei*sons, who were well as- 
sured, th£^ the reverse of this honour was the 
feet. In the establishment, and perpettiatioh of 
'heathen worship, yoii must not suppose there was 
iio'4iffietdty. ''There have been freethinkers ih 
every age ; and it was probably to evad^ the 



force of what they said, and wrote^ about their 
gods^ that a set of fables was inveDted, which 
threw such a geoeral confusion over their his- 
tory, that it made mankind uncertain, what to 
believe, and as unwilling to credit their huma- 
nity» as the other parts of their marvellous 
history. 

Haw moang stars itre there in this constella- 

tiM? 

F<nrty-tbree. 

ff^e have now arrived at Bo&tes, who has in 
one hand a club, and in the otfier a cord, which 
wtites the two dogs, Asterion, and Chora, who 
seem barking at the Great Bear. 

But this venerable personage was not always 
thus degraded to the character of the driver of 
a bear. 

Ono, I understand you\ for once a wagon 
imppUed the place of that quadrupeds 

Then Noah appeared, in his true character, 
as the odiestial wagoner, as the honoured per- 
sonage who first yoked oxen to the plough, and 
taught mankind the value of agriculture. You 
reinember, that Callistho, perhaps Nimrod, fix>m 
his incessant attention to Ursa Major, was said 
to be the son of that constellation, and after 
Ihs decease his soul was thought to take its 
abode in Arcturus in BoGtes, that it might with 
uninterrupted attention perpetuate it^ observar 
tioiis. 
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JFhat is the number of stars in this constel- 
lation? 

In Bo5tes 54, in Asterion et Chara 25. 

The last constellation, which / have to ncrnie, 
is Corona, situated between Hercules and Bootes. 

This Crown was ^ven by Bacchus, to Ari- 
adne, on the day of her marriage to Theseus. The 
story of Ariadne is not very dissimilar to that 
of fair Rosamond, only she lived suflBiciently long, 
to see the little dependence that is to be placed 
on romantic expressions of regard. Theseus 
deserted her. Some writers say, she was after- 
wards married to Bacchus, who, apon her death, 
assigned to her crown, a place among the con- 
stellations. It is composed of 43 stars, 7 of 
which are very conspicuous. 

I will now give you a list of the constella- 
tions, to which our attention has been directed. 
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Coostnllationi. 



Namber 
ofSUn. 



1. Mom Maenalas. The Mountain 1 
Msenalai. J 

9. Serpent. The Serpent 

3. Serpentarins. Tbe Serpentpl 

bearer. j 

4. T^ums Pbniatowtki. Ball of 

Poniatowski. 
6. Scutum SobieiU. Sobifski's 
Shield. 
fAquila. The Eagle. 
' \Antinonf. 
/Hercules. 
'• \ Cerberus. The headed Vog. 

8. Delphinus The Dolphin. 

9. VnlpecuU et Anser. TbeFoxl 

and Goose. / 

10. Sagitta. TbeAiTow. 

11. Lyra. The Harp. 

It. Equulus. The liUle Morse. 
18. Pegasus. The flying Horse. 

14. Andromeda 

15. Triangulum. The Triangle. 

' 16. Triangulum minus. The little 1 
Triangle. ' J 

17. Musca. The Fly. 

18. Leo Mhior. The little Lion. 
19* Coma Berenices. Berenice' 

Hair, 
to. Bootes. 

f AsUrion ct Chara, \ The Grey- 
* * • \ Tel Canes Venatici. J hounds, 
tt. Corona Borealis. Tbe Northern') 
Crown. f 



«'8^ 



11 

64 
74 



71 

113 

18 

87 

18 
tt 

10 
89 
66 
11 

8 

6 
58 

43 

54 

t5 

tl 



Names of tbe prin- 
cipal StBTSy and their 
Magnitodea. 



RMAlhafOS, t. 



Altair, 1. 

{RasAlgetbi^WDtbe 
head of Hercules. 



Vega, 1. 

Markab, t. Schest,3. 
MUich,£.AlmaadfafC' 



Arctunu,l.Miiacby3. 
Alpbacca, t. 
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CHAPTER XVIIL 

THS 80UTHBRN CONSTBLLATIONS WHICH DO NOT 
RISB IN THE liATITUDE OF LONDON. 

JViTH which constellation shall I begin, 
mamma? Centauru^ is very conspicuotis ; may I 
select that? 

Yes, if you please ; there is no deficiency of 
interest there. 

ff^hy, who was Centaurus ? 

I shall confine my answer to the greatest, 
the first, the most honourable Centaur. 

And who was he, mamma ? 

He was Chiron, the son of Saturn or Hme, 
which is only an expression under which the 
Greeks concealed their ignorance of the real 
genealogy of important personages. 

Btit who was Chiron ? 

When I tell you, he was one of the precious 
things *' produced from the foam of the churned 
ocean," I think you will recognise the vene- 
rable Noah. 

What! again, and on this side the sphere, 
am I to have the pleasure of seeing the honoured 
patriarch ? 

Yes. A grateful posterity thought they never 
T 2 
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could in characters sufficiently legible record the 
actions and the honours of this revered inaD, 
for not only is Noah the most honourable Cen- 
taur, but, " the ark itself was sometimes called 
Centaurus, and there seem to have been ships 
of old denominated from the ark, Centauii.'* 

ff^hat is he supposed to be doing with that 
beast J at whose breast he is aiming a spear P 

Not Only does the attitude of the beast 
evince, but all the commentators are una- 
nimous, that he ,is about to sacrifice it on the 
altar. 

That is Lupus the wolf, whom he is about to 
sacrifice. 

So our globe expresses it ; but, " wild beast 
is the Arabian name of the constellation." Fetch 
me the Bible, and read what it says of Noah*$ 
offering, Gen. chap. viii. ver. 20. 

^^ Noah builded an altar unto the Lord, and 
took of every clean beast, and of every clean 
fowl, and offered burnt offerings on the altars 

Then we should expect to find Noah offer- 
ing a clean, and not a wild beast ; but let us 
remember, that the name given to it is of no 
consequence, but what the animal really is. 
Now, *^ the animal, as delineated on the sphere, 
is no more like any wild beast with which we 
are acquainted, than it is like any tame one ; 
and, from its forming one of the 48 ancient 
constellations^ may be of Chaldaic orig^n^ and of 
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a race extinct. That the Centaur^ and the 
beast about to be sacrificed^ were really of 
hieroglyphic origin^ and that it was under an 
hieroglyphic veil that all history was anciently 
shadowed out, there is this strong evidence, 
that together they anciently formed but one con- 
stellation.'* 

Will you not tell me, what the Greeks say 
dAout Chiron? 

He was, according to their account, a fiunous 
musician, also pre-eminently skilled in the medi- 
cal art, and expert in shooting. He taught man* 
kind the use of plants, gave instructions in the 
polite arts, and tutored the greatest heroes of the 
age. But he engaged in war with the Centauri, 
a people in Thessaly, reported by the uninstruct- 
ed neighbouring states, to be half men,. and half 
horses, because they for the first time saw them 
mounted on these swift animals; and he re- 
ceiving a mortal wpund, was placed among 
the constellations under that form. 

/ do not wonder at this report being spread 
about the people of Thessaly ; for I have heard, 
that^ when the Spaniards first went to America^ 
the Mexicans tlumght the same. Pray^ hoio many 
stars are there in this constellation ? 

In Centaurus there are 35, in Lupus 24. 

Before we proceed to another, I must in- 
quire, what account the Greeks give of that 
Altar, which you inform me commemorates Noah's 

T 3 
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huUding an altar , and offering burnt offerings 
thereon. 

It was^ they say, made by Cyclops^ and was 
the altar on which the gods swore to revenge 
themselves upon their enemies, the Titans. It 
is worthy of remark, that this was one of the 
earliest of the 48 old constellations. It contains 
9 stars. 

There are, rather nearer the pole than Cen- 
tauniSjJive or six very small constellations; tviU 
you tell me their names, mamma? 

Under the body of Centaurus; you will see 
Crux. There are four stars in this constella- 
tion which form a cross, by which marineis, 
sailing, in the southern hemisphere, readily find 
the situation of the Antarctic pole. The small 
constellation, to the south of Crux, is the Mnsca 
Australis, the Southern Bee or Fly, consistiiig 
of 4 stars. You will perceive, that the next 
small consteUation is a Triangle. It lies across 
the Antarctic circle: its appellation is, Trian- 
gulum Austt*ale, and it contains 5 stars. To 
the south-east of Centaurus, lie the Compasses, 
consisting of four stars. The fifth, and last to 
which you referred, is Norma vel Quadra 
Euclidis, Euclid's Square or Rule. It has its 
name from Euclid, a native of Alexandria in 
Egypt, whose geometry, though he flourished 
three hundred yeai^s before Christ, is still most 
extensively studied: it encloses 17 stars. In 
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addition to these there are seventeen southern 
constellations^ which do not rise in the latitude 
of London^ and are arranged among the un- 
formed stars of the ancients. As they are the 
result of the indefatigable attention of modem 
astronomers^ they do not allow of my giving 
you, in connexion with them, any mythological 
history. I shall therefore pass over them in the 
most rapid manner. 

IVho had the honour, mammaj of completing 
the sphere of the hecfvenSj begun in so interesting 
a manner hy the ancients? 

Dr. Halley. For this purpose, he went to 
St. Helena, and perfected his catalogue, which 
on his return he presented to king Charles II. 

No wonder, then, that I see Charleses Oak 
among the constellations; I suppose the Doctor 
put it there. 

You are quite Tigl^t. Perhaps you can also 
tell me the reason of his so doing. 

To commemorate the preservation of the 
above-named monarch, when pursued after the 
battle of Worcester in 1651. This constellation 
is, I see, situated at the foot of Centaurus. 
Yes : and it contains 12 stars. 
Close to it, I perceive a fish, which appears to 
be in the act of flying ; it reminds me of' an 
Egyptian hieroglyphic. 

Then you do not know, that this curious 
T 4 
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creature is the link between the inhabitants of 
the aerial and the watery world. This fish can 
fly by means of two long fins, while they are 
damp; and, when they become dry, it drops 
into the water, and moistens them again. Piscis 
Volans consists of eight stars ; it is situated on 
the Antarctic circle. 

There is another ^h, liketoise on the Ant- 
arctic circle. I know as little of it, as I did about 
the former. 

This is Dorado or Xiphias, the Sword-fish. 
It derives its name from an animal 20 to 30 
feet in length, which sometimes weighs 100 
pounds. Its horn is so remarkably hard and 
strong, that various instances are on record of 
its perforating the sides of vessels at sea, and 
causing them to leak. The delineation on the 
globe does not convey an accurate idea of its 
size ; for it is a small constellation, consisting 
but of 6 stars. 

I observe something very much like an Easel; 
is that what is intended to be represented ? 

Yes ; you see it is situated between Dorado 
and Argo, and consists of eight small stars, 
between which, and Columba is placed Praa- 
teles, the Engraver's Tools. Between Dorado, and 
Hydrus the Water-snake, are two constellations, 
Mons Mensse, the Table Mountain, consisting 
of 30 small stars, and Reticulus Rhoihboidalis, 
the Rhomboidal Net, contsuning 10 stars. Pbrt 

4 
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of this last constellation lies on the Antarctic 
drcle. 

The HydruSj I perceive^ lies across the Ant- 
arctic circle, and contains a small number of 
stars. 

If you look on the globe, you will be able to 
tell me the name of a bird very near to Hydras^ 
which is also on the Antarctic circle^ and is 
composed of a small number of stars. 

It is, I notice^ Touchan, the American Goose. 
• Now, will you tell me, what you see between 
Phoenix, and the pole of the ecliptic ? 

A Clock. 

Yes, Horolo^um; appropriately consisting 
qf 12 stars; whilst Phcenix^ which is at the 
extremity of Eridanus, contains 13. 

At the south pole, there is a constellation of 
43 stars. What is its name ? 

/ read the words, Octans Hadleiantis : what 
do they mean, mamma 9 

Hadley's Quadrant. The stars were constel* 
lated under this form in honour of John Had* 
ley, Esq. who invented this instrument for 
the purpose of discovering the distance, and the 
height of inaccessible objects. 

Tell me the name of a bird qf very singular 
appearance, near to Hadley*s Quadrant. 

Apus vel Avis Indica. 

It has, I think, no legs. 

There was a time, when this feathered wan- 
derer, was thought to be destitute of these ne- 
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cessary appendages to the body of a bird, 
though it is now well known^ that he is ao 
equipped* This constellation contains 7 stars. 

Near to him is a most curious little creature^ 

It is the Chamseleon, containing 10 stars. 

There are still two constellatimsy in the 
Antarctic circle^ which we have not mentioned. 

What are their names ? 

Indus and Pavo. 

These two constellations contain 26 stars. 

Notfarjrofo, Indus, is a bird^ wUhakmg 
neckj called Grus. 

The long neck is appropriate; since the 
constellation has its name from the Crane. 
This constellation contains 13 stars. You re- 
collect^ I doubt not, my mentioning to you the 
attainments and sufferings of Roger Bacon. 

O yes, I do. 

Between Pavo and Corona Australis^ you 
see a tribute of respect to his memory. This 
Telescope intimates, that he prepared the way 
for the use of this inestimable instrument. 

Are there any more constellations, that do not 
rise in the latitude of London? 

There are two more. One is Corona Aus- 
tralis, the Southern Crown, which appears inter- 
woven with Sagittarius, like a wreath around one 
of his legs. When we recollect, that Sagittarius 
was none other than the armour-bearer of Osiris; 
that Osiris is on the same sphere, and in the 
same form with himself; that each is about equally 
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difltaiit from the dreadful Scorpion^ the ma%* 
nant IV^hon^ at whom he is hurling his power- 
fiol and destructive arrow^ this Crown may inti* 
mate to us his successful valour. The other 
constellation is probably one of the oldest of the 
48 great divisions^ into which the ancients par- 
tioned the visible heavens. 
fThich is thai? 
The ship Argo. 

fFhat! the shipy in which the ArgonauiUr 
expedition was undertaken; in which you told 
mCy Jason went? 

Such is the Grecian fable; but^ since it is 
scarcely visible in any part of Greece^ it surely 
could not be allusive to the history of that 
people. 

// alludeSy then, I suppose, to some still more 
memorc^ble event ? 

Yes, my dear child, to an event, of which 
the whole fable of the Ai*gonautic expedition is 
only the mutilated narrative. 

Is this^ then, the arh^ m which Noah and his 
family were preserved ? 

This, certainly, is one memorial of their mi* 
raculous preservation, but memorials were in- 
numerable among his descendants ; they were 
rendered the omaoients on their temples and 
the decorations on their coins. The memory 
of this event influeuced their religious cere- 
monies, and guided thejlr solemn festivals. 
Whilst it was thus operative on land, th« 
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daring Phoenician launched into the oeean^ And 
as he aimed at selecting a perinanent guide 
daring his voyage, he directed his eye to the 
spangled firmament, and consecrated the ample 
range, which enclosed 64 stai-s, to the memoiy 
of his revered prc^nitor, though one appropri- 
ate star became his conductor. 

WTdch was that star, mamma? 

It was the bright star in the rudder ; this 
the Egyptians distinguished by the name of 
Canopus; and it is an interesting &ct, that 
from the same term comes our English word 
caDopy or covering. So that, without any great 
effort, we see in the ship Argo, the delineation of 
a canopy, the most interesting, and important, 
and valuable, that ever covered the defenceless 
head of man. 

Some individual of consequence has, Isup^ 
pose, had the honour of being introduced to that 
bright abode. 

You are right; and it is interesting to ob- 
serve, that the solution of every inquiry ren- 
ders the position I am endeavouring to esta- 
blish niore evident ; for it is no less a personage 
than Japhet, one of the sons of Noah, who was 
exalted to the celestial sphere under thp name 
of Canopus. And what conjecture can be 
more probable, than that they, who thus ho- 
noured him, retiuned in their memories the tra- 
dition of the fact, that Japhet had attentively 
guided the rudder, that he had, during tKjEN 
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tempest, been the faithful pilot of his father's 
vessel? In Japhet, we also see the Egyptian 
god of mariners and the Greek Neptune. 

fFill you oblige me with a list of the con^- 
stellations, that have been mentioned during this 
conversation? 



Constellatioot. 



Namber 
of Stan. 



Names of the prin* 
cipal Stars, and their 
Magoitodes. 



The! 



Thel 



1. CeDtauros. The Caotaur. 
ft. Lnpus. The Wolf. 
d. Ara. The Altar. 

4. Cms. The Cross. , 

5. Masca Australis vel Apis. 

Southern Fly or Bee. 
€, Trianf alam Australe. 

Southern Triangle. J 

7. Circinus. The Compasses. 

8. Norma vel Quadra Euclidis.1 

Euclid's Square. j 

9. Robur Carols Charles's Oak. 

10. Piscis Volaus. The Flying Fish. 

1 1 . Dorado or Xiphias. The Sword- 1 

fish.' j 

K. Equuleus Pictoriuf. The Pain- 1 

ter's Easel. J 

13. Praxiteles rel Cela Sealptoria. 1 

The Graver's or EngraTei^i > 
Tools. J 

14. Mont Mensse. The T^le 

Mountain. f 

15. Reticulus Rboroboidalis. Tbel 

Rhomboidal Net. j 

16. Hydrus. The Water-snake. 

17. Toucban. The American GooM. 

18. Horologium. Th« Clock. 

19. Plicenix. 

SO. Octans Hadleianua. Hadle/sl 
Octant. / 

91. Apus vel Aris Indica. The Bird) 
of Paradise. / 

9*9. Cbamttleon. The Cbamelion. 

93. Indus. The Indian. 

94. Pavo. The Peacock. 

95. Grus. The Crane. 

96. Telescopium. Th# Telescope. 

97. Corona Australis. The Southern 1 

Crown. J 

98. Argo Navis. The Ship Aif^o. 



35 

94 

9 

6 



» 

4 

19 

IJI 
8 

7 
8 

l« 

80 

10 

10 
9 

19 
13 

43 

11 

10 
19 
14 
IS 
9 

19 

64 



CanopuS) 
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CHAPTER XIX. 

THB RBMAINDBR OF THE GONSTBLLATIONS OF TBE 
80UTHBRN HBMISPHBRE. 

That the statement^ which I made relative to 
the ship Argo at the close of our last conversar 
tion^ may receive some confirmation^ I will 
immediately direct your attention to the con- 
stellations^ which formerly occupied the situation 
next to Argo. 

Which are they, mamma ? 

They are Hydra, the Raven^ and Crater: 
a remarkable assemblage, you will certainly 
allow, since the stars could with equal pro- 
priety have been classed under any other forms. 

Their being included under these forms, you 
think allusive to the same great event ? 

To Hydra I will direct your attention short- 
ly ; but, for a moment, observe the position of 
the Crow, 

// is, mamma, standing on the hack of 
Hydra. 

Yes ; beautifully illustrative of those words, 
^^ He sent forth a raven, which went forth to 
and from, until the waters were dried up from 
off the earth." See, its head is bent down. 
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and itd wings raised, as if prepared, bat yet re- 
luctant to fly. Fetch me the maps I copied 
about six years . since, from Flamstead's Atlas 
Celestis, and this evening I will furnish you 
mth a portion from one, singularly illustrative 
of the present observation*. 

This, then, represents the rtwen, which Noah 
sent out of the ark. Here, also I see the Dove, 
mamma. Ah! it is close to the ship, coming 
in with an olivC'-hranch in its mouth. 

Your discovery is not exactly to the point. 
Columba Noachi is not one of the 48 old con- 
stellations. But its introduction there inti-^ 
mates, that an impression, similar to that 
which I am endeavouring to make on your 
mind, really existed in the mind of the in- 
ventor ; and, indeed, it seems generally to have 
prevmled, if we judge from the vast number of 
aquatic animals, that are found in this hemi- 
sphere, but which for a time were buried under 
the fables of a complex mythology. 

So, then, the heroic raven was hy the an- 
cients more highly appreciated than the tender 
dove? 

I did not say so ; neither did I say, it had 
not a place on the celestial sphere, but Columba 
Noachi is not the place. 

Tell me, where I may find it, mamma, for I 
really do not know. 

* Vide Frontispiece. 



200 AN AfinumOMICAL CATBCmBll* 

smd Karteek is <fenominatedby the Indiaas^ tlie 
general of the celestial armies^ or the leader <tf 
the host of heaven. ^^ Karteek was the sob of 
Scevas^ the god with the lunar crescent <w Ui 
crown; a dove was concerned in maturing the 
infont. This deKcate creature^ too gentle and 
feeble a nurse Sor a gigantic progeny, let it fill) 
into the Ganges, that is, the celestial Ganges : 
the Ganges of the sphere, equally unable to sus** 
tain the burden, cast^t upon its bank^ where h 
fGiund shelter, among the reeds^ and there the 
eluld grew up a beautiful boy. Beautifol bow* 
ever as he was, Karteek must have perished 
without proper nutriment ; and to prevent his 
des(ructi0Q> fortunately there came six daughters 
ffi a Rs^ah, accustomed at that season of the 
year, to bathe in the stream, and each becoming 
fond of the child, nourished him, and named 
luun her son. 

^' Such is the allq;ory, and though romantic^ 
when unravelled, it will be found equally perti- 
nent and ingenious* Karteek ia a constelb&ion 
formed of the stars called the Pleiades ; he is^ 
therefore, properly their ofbpring, to them he 
owes his existence* The Indimi Ganges, or the 
Eridanus of the Greeks, commences its courae 
from the left foot of Orion, runs with various con* 
volutions under the sign Taurus^ throng nearly 
1^ whole length; Karteek therefore may pro^ 
periy enough be said to Imve been cherished oa 
the banks of the celestial Ganges. 
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'^ At the time the wild mythology of the In^ 
dians was foi*med^ it is probable the yeaor opened 
in Tauras^ and that the Pleiades rose heliacally. 
By the sht daiightei^ of the IndiaD Rajah^ 
bathing at that season in thd Ganges^ it should 
i^tay that liver then innndated the couiitry^ 
when the sun was in Taurus, notwithstanding 
It is how at its lowest ebb in May. And it is 
possible we may thus dlleover the source of th^ 
alfegoiry of the cow-hei^ rtfeks, through which 
this Ganges rushes into Hindoostan^ but to which 
no simiKtude of a 6ow's or buirs^ head tras ever 
distSnguished b^ the few travellers who have 
visited that remote spot ih Itidia. It is^ there^ 
fore, pi-obiable, 6bat they mean by this fable U^ 
keep alive the memory of an ancient traditiotf^ 
that the inundfirtion aiicietatiy took* place, when 
the sun opened the year in the irst degree of 
Tatlriis, allegorized by its blowing into India 
through the head of a rock, called by the name 
of the sign */* You have had many specimens 
of Grecian fable : I thought it desirable to give 
you this illustratioii of an Indian aHegory. 

/ thank you, inamnia : maff I inqmre how 
many stars there are in each of these constelloh 
tions? 

In the Haven there are 9 ; in the Crater 31 ; 
in Cdumba Noachi 10 ; and in the Pleiades 6 ; 
though^ there is no doubt^ that the Grecian 

♦ Maurice*! History of HiAdoostan. 
V 2 
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astronomers beheld seven stars there; for they 
inform us, that thither the seven, daughters of 
Atlas were elevated. 

But ycfa just now said, that Karteeh was 
ntmrished hy the six daughters of the RqjaJi, and 
that the six stars in the Pleiadesjhrmed that can^ 
^tellation. 

It is true; and this difference has given rise 
to some veiy int^re8ting fables. More than six | 
StArs. might dot have been visible for any con- 
siderable length of time; the seventti inight have 
been either a comet, or one* of the* changeable 
stars, of which I have spok^en. But, we may j 
gather, from the union of astronomy^ history, ! 
and fable, in Ovid, the fact that this star disap- I 
peared about the time of the Trojan war. . 

fflll y&u ntm tell me, what interesting person, 
or event, I am to connect with th^ Hydra 9 

Ttie multiplied windings of its body inti- 
mate, that a memorial of the river Nile is here 
preserved. 

Are we then ohHged to the Egyptiansfor the 
introduction of this consteUatian? 

It appears evident that this assemblage, a 
cup, a crow, and a serpent, must be an Egyp- 
tian hiisroglyphic. 

But that is no objection^ I suppose, to what 
you havejbrmetly advanced? 

Not the least; for I have already proved to 
you, that Egypt, in conmion with^the other 
ancient nations, was foFmed by a colony of 
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emigrants from Chaldea. It is possible^ also^^ 
that^ under this symbol, the grand deluge itself 
was typified. 

• There is, I see, another river on this hemi- 
sphere; is it more probable, that, that typifies^ 
both the circumstanices you have named? 

-No: that is allusive to another river — a 
river explored before the advantages of the Nile 
Were Wnewn, and constellated before it had the 
bononr of becoming an asterism. 

What river is that, mamma? 
' It is here called Eridanus^ formerly ^' the 
river of Orion/' and previous to that, the " aste- 
rism of the river.** 

But to what does all this refer 9 

9^r. Maurice shall answer your question. 
He says, " Now, since Wte have proved Orion to 
be no other than Nimrod, this is a convincing 
proof, that the Euphrates was the river first ex- 
alted to an asterism; and, perhaps, it might 
have been designated as flowing from his foot, 
either because he first explored its source, em« 
banked the river, or made it navigable." He 
continues thus : " The Indians, afterwards, bor- 
rowing the Chaldean sphere, converted the Eu- 
phrates into the Ganges; for, it is surely not a 
little remarkable, that, according to the Hindoo 
inythologiste, cited in my geographical account 
of India, the Ganges is said to flow from the 
foot of Veishnu, an irrefragable proof that the 

u3 
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Ganges is the Gredan Eridanus^ and that the 
mjrthology originally began in the gpeater, apd 
not in the lesser Asia*.** 

fFhat do the Oredans %ay of thfse consteU 
laticns? 

Of the Hydra, they give a most dreadlol ap- 
qonnt^ which, probably, refers to a serpent, or a 
nninber of serpents, in the fens of Lerna; which^ 
a^r the most severe contest, yrzs at length 
slain by Hercules. Snclii no doubt, was tl|0. 
fiBu^t; but, when understood mythologically, it 
ingpifies the prevalence f)f evil, and its final ex- 
tirpation, by the success of the good princii^e. 

What do they say of Eridanus? 

They say it was constellated for receifing 
I%aeton, the spn of Sol, who^ having asked the 
guidance of his father's chs^riot for one day, set 
the world on fire. I have already mentioned to 
you, that tlips, probably aUudes to the appear* 
ance of a comet, which, after shining aufipidoiit 
for some time, disappeared in the ponsteUatioK 
Eiridanus. 

IVas not Eridanus the ancient name tf the 
Po in Italy? 

Yes; and hence it is we read> that Juptler* 
incensed at the presumption of Phaeton, starH^ 
him idth a thunderbolt, when he fell, but ^ 
river Po> in some degree, mitigated the effiecta 

* Maurice's History of Hmdoottan, vol. i. p. 355 ^ and 
tqI. ii. p. 82. 
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of the foll^ and for this was constellated. Iii 
the Hydra there are 60 stars^ and in EridanuA 
84. 

As you have introduced Orion to me, I can^ 
not delay the pleasure of hearing something more 
about him. 

Nimi^od's name^ I have, on several occasions^ 
mentioned to you; the record we have in the 
Bible respecting him is^ that he was a tnighty 
hunter before the Lord; a hunter both of men 
and of beasts; a man who blended the science 
of astronomy, and the sports of the field; the 
founder of Babylon, and the sovereign of 
Chaldea. Give me a description of the way 
In which you see him dmwn on the globe. 

I see a very large figure, with a great club in 
one hand, as long as the extended arm, thai bears 
it; and over the other, which is also stretched out^ 
is the skin of some beast. He has but little attire 
about him; but from the belt round his waist, a 
9Word is suspended. 

Whilst the constellations near him are 
worthy of notice, he has one foot in the river 
Eridanus, the other is placed on the back of a 
Hare; and, at no great distance, are the two 
Dogs of the sphere, Canis Major and Minor. 

What do the Grecian mythologists relate 
respecting OrUm 9 

That he was the product of the skin of an 
ox, given by Jupiter, Neptune, and Mercury, to 

u4 
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the humble peasant Hircuff. Under wfaicb 
wild romance, an allusion may be made^ to lus 
enormous power; which rendered obedient to his 
will, not simply the brute creation, and the un- 
tutored labourer, but the whole of animated 
nature, the waters not excepted. He is said 
also to have introduced among the colonies 
some of the first laws of commerce, and to have 
established the use of, if not to have invented^ 
weights and measures. 

The number of stars in this constellation^ 
bear, I suppose, some proportion to the power of 
the individual here deified. 

The number of stars is 87. The ample space 
formerly allotted to him (for Monoceros is a 
new constellation), and his conspicuous station^ 
visible alike in the northern and southern he- 
mispheres, are circumstances worthy of notice, 
as they assist in fixing our attention immoveably 
upon Nimrod. 

Borrowing a hint again from you, manmuij 
J will request you to give me some information 
respecting the Hare, and the two Dogs. 

I have nothing of interest to communicate 
respecting the Hare, which contains 19 stars, 
and appears to occupy its situation in illusti*ar- 
tion of the character of Orion, or Nimrod. 

/ observe, in Canis Major, that most im^ 
portant star, Sirius. 

Whether the term Sirius be appropriated to 
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a single star^ or be applied to the whole con^ 
stellatioD, it is certain^ that the star in the 
Dog's month was an object of too much import* 
ance to Egypt, to remain long undistinguished 
by its inhabitants. 

fFhyP 

On account of an interesting union of cir- 
cumstances. The inundation of the Nile, which 
was the source of all the abundance of Egypt^ 
accompanied the rising of Sirius. So that the 
moment the attentive astronomer saw this 
blue^eyed maid burst from the fetters of the 
god. of day, an ebullition of national joy, rent 
the air, and the new year commenced. 

. fFias it, then, because the rising of Sirius, an^ 
nauncedfvith intelligible accents, the inundaiion 
of the Nile, that the constellation received its 
name? 

Yes: to this constellation they gave the name 
of Sirls, the most ancient appellation of the Nile; 
and, haying thus designated this most welcome 
visitant, by the tide of their river, they paid it 
divine honour. The term Siris, signifies bene- 
volent; therefore, with propriety, they applied it 
to a god, a king, and a constellation "i^. 

I see the constellation; but who was the god, 
and who was the king? 

Of Osiris I have already spoken; and, 

* Memorandum XIU. 
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there appears the most satisfieustory evidence for. 
believing, that Siris, and Osiris, are the same. 
The Greeks placed the letter o before the wordsf 
but, in its original form, the Egyptians applied 
it to the sun, to Noah, and to tUs assemblage 
of stars ; and, having a peculiar veneratioa for 
all that belonged to their great progenitor^ tfaqr 
ereated his consott^ their revered Isis ; and gave 
the name of Ims, to the star in the head of 
&rius. 

Tm have, Ithinkj mamma^ now fold nte, nai 
oniy of several siiuations, whidi are appropriated 
1o Noah, bui also of those occupied hy Ham, by 
Japhet, and $fOW hy their maternal parent ; hd I 
do not know the destiny of Shorn. 

He had the honoor of beooraing the sdar 
ddty of the andent Persians. 

ff^as the Little Dog also regarded as a cefef* 
tial token, which gave notice of the inundation of 
the Nile? 

Yes: the Little Dog was looked opcui With 
interest, as being the obtain forerunner of 
Canis Major, aad deohring^ befocetwid^ the 
predse tinie of his approach. These dogi^ 
say the Greeians, wa« the hounds of Orioo^-^ 
And here we will not disagree with them ; only 
we must maintain, that theOnon of the Gredaa 
sphere, is the Veeshftn of the Indian^ and the 
Nimrod of the Chaldean sphere ; for, where such 
an ^act identity is perceptible, is it likely, that 
3 
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tbe Grecians^, could be the inyeDtors of the lex*. 
itliDg delineations ? 

How many stars are there in these consteU 
laihns? 

In Canis Major, 31 ; and In Canis Minor> 14.: 

The river Eridanus, toJuch floijo^ Jrom tk$ 
foot of OrioHf extends, I perceive, ^ to Cetu$!^ 
Does not this whale's uncouth appearance jvoin^ 
it out as an J^gyptian hierogh/pkic ? 

There cannot, oertainly, be any reason fQr 
giving it a Grecian origin ; for, as ^^ the Grecian 
jbble of Cephens, and Cassiopeia, is to be found 
in the most ancient Sanscrit books, under the 
resembling q)pellation of Capeya and Casyapa^ 
and the legend of Perseus, and Andromeda, is 
aiso recorded in the same books under those of 
Parasica, and Antermada T it is probable tha^ 
there also the origm of this terrific representarr 
tion may he found. While we fkre amused 
with the Grecian foble, that this is the sea* 
monster sent by Neptnne, to devour Andromeda, 
and ean sympathise with her in her well^ 
grounded apprehensions of destruction ; an event 
of glitter interest af^ptears to me to be symr 
bolized. I beboM a colony leaving Chaldea, 
and, after devious wanderings and many diffir 
eulties, taking- up their abode on the banks of 
the Nile. I see them r^lse their tents, divide 
^eir land, and sow their seed; when, in f 
moment, to their great astonishment^ the Iftbouf^ 
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of the year, the hopes and expectations of many 
' months, ai*e swept away. — They are grieved, but 
not discouraged. Again they plant vineyards, 
and lay out orchards; again ail is destroyed.— 
Still they set up boundaries and create land- 
ttiarks, but still the terrific Cetus comes^ and 
with one motion of his jaw swallows up the 
labours of the whole campaign. Terrific the 
inundation of the Nile must have been to the 
first settlers on its shores; though, when its 
regular return was understood, when a thousand 
geometrical problems had been solved, to turn 
this bold invader into a welcome friend ; then 
its approach was hailed with transport. 

The situation of the constellation does not 
oppose the idea. The river which unites Orion 
and Cetus, coincides with the identity, which 
once existed between the inhabitants of Chaldea 
and Egypt. The same river which divides 
Cetus from Orion, coincides with the distance^ 
at which the Egyptians were removed, while 
they were yearly the prey to the merciless 
whale. Ithat such a teirific-looking symbol 
should exist on the sphere of an enlightened 
people, was certainly desirable, since it was cal- 
culated to perpetuate their exertions, and per«- 
severance, as they were hereby reminded of the 
advantage of personal energy. ' That the inun- 
dation of the Nile was, at an early period of the 
Egyptian annals,^ considerably dreaded^ may be 
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argued from tbeir asci-i^bing to tbe pqtrid dime 
of the >NUe, the creation of the destructive 
Typhon. Another probable argument in favour 
of this supposition arises from Cepheus, the 
regal personage introduced into this fable, 
having been the king of Ethiopia^ or Abys- 
sinia. 

Is there a large numher of stars in this con- 
stellation? 

Not less than 97. 

There are J I see, two small constellations to 
the south of Cetus. PThat are their names? 

One is Fornax Chemica, the Furnace, and 
the other is Ofljcina Sculptoria, the Sculptor's 
Workshop: though the former contains only 14, 
and the latter only 12 stars, they spread over a 
considerable space in the firmament. 

Passing from these constellations, I come to^ 
the Southern Fish. 

Yes : the Fish, into which, the Greeks said, 
Venus transformed herself, to escape from the 
terrible giant Typhon. It is wonderful, that 
Pleasure, it is more wonderful, that Love, could 
find an abode any where, when the flood de-* 
scended, and swept mankind from the earth; 
but, if, in spite of opposing circumstances, they 
were to exist, what is more natural than that 
they should take refuge in one of the inha- 
bitants of the watery world? There are, in this 
cfbnstellation, 24 stars. 
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/ think, nutmmay that, hy proceeding <m- 
wards, beyond the Fish, I have found a 3£cr(h 
scope. 

You are right; though the Microscope, here 
delineated^ does not resemble that which you 
ixcB accustomed to use. Microscopes are of 
three kinds, the single, the compound, and the 
Solar. To the latter it is your happiness to 
have free access; the compound, is here re- 
presented. It comprises 10 small stars. 

Are there any constellations which we have 
not noticed? 

Yes; there are five, which are dtuated near 
to Argo Na^v but which I could not intro- 
duce to you, when speaking of the Ship, without 
having broken the thread of your inquiries. 

There is one, I see, on the rigging of th^ 

That is Pyxis Nautica, the Mariner's Com- 
pass ; appropriately situated here on account of 
its importance to ships at sea. On land, its 
chief uses are in the exptoring of mines, and in 
dfesert countries, where it enables the traveller, 
who would be doubly wearied by the heat otthb 
day, to pursue his course by night to his ap- 
pointed destination. It is also us^l in ad- 
justing the globe, due north and south. Tliis 
constellation contains 4 stars. 

The foot xf an Atr^pwfnp appears to ttmch 
the Mariner^s Compass, 



' Thk^ termed Machina Pbeumatica, contains 
4 stars. 

Monoceros, whose feet touch the rigging ef 
the Ship^ looks to me very much like an umcorfk^ 

That is the very thiag it was intended to re^ 
present. Tfie Unicom> in which are 31 stars^ 
was introduced by Hevelius. 

At some little ^stance I see Sextans. 

It is composed of 41 stars, and is the 
Sextant. This instrument resembles a qua^ 
drant. There is yet one more, which you will 
not, I conjecture, discover; and, t|ierefore, I 
point it out to you: Brattdenbm*gium Sceptrute, 
the Sceptre of Brandenburg, situated west of 
Lepus and Orion, and consisting of 5 smaB stars^ 

And are these really all the eonsttUatums^ 
mamma9 

. Yes; but there yet remain between thre^ 
and four hundred unformed stars. 

lam irufy grieved^ that our conversations on 
this subfect are now to terminate. 

But why so; if the end intended is in any 
measure answered? 

It will, I hope, appear, that several important 
purposes have been answered; but what is that, 
mamma, to which you refer? 

It was to secure your early prepossessions in 
&vour of the truths contained in the Bible, by 
btying before you fhcts illustrative of the Mosaic 
b&tory. It \fBB incidentally to fasten the re^ 
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ygian of our nation and of our Bible, about 
your heart with an additional bond; since there 
exists between the Old, imd New Tefitaments, 
an indissoluble union. It was to fortify 
your mind agiunst the allurements of Grecian 
atory, and to convince you, that, though their 
fiBibles shine in gay and beauteous attire, theic 
foundations were laid by older nations, and are 
allusive to a nobler systan of theology. 

Th^ constellations upon the globe, now be- 
fore me, nuiy, I think, be ascribed to four pria- 
cipal sources, the Chaldeans, Egyptians, Greeks, 
and the modem astronomers. 

Are jfiM in possession of any rules y hy which 
fhe constellations can be attributed to their ori- 
ginal inventors ? 

Those, that relate to the important &cts 
recorded in Scripture history, together with a 
few connected with agriculture, may be attri- 
buted to the Chaldeans; such as are of an hiero« 
glyphic character, to the Egyptians; those, thaV 
rdate to navigation^ to the Phoenicians; the 
few, of an elegant appearance, to the Greeks ; 
while such as are of a scientific aspect, belon^^ 
to a much later period. 

In bringing these astronomical remarks to a 
close, I cannot but observe, that they are worthy 
of ^he more attention, since every thing, per- 
^rmed by the ancients^ connected with astro^ 
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Homy^ bears the imprass of thought^ and plan^ 
and halHtual attention. — In confinnation of this^ 
a remulc made by Mr. Maurice oomes in very 
appropriately : " Nearly all the Ineroglyphio 
symbols^ by which the polar consteHadoas are 
designated, are remarkable for their slow mo- 
tion ; and even when the figure of the asterism 
was varied, the idea was still preserved, and 
the ponderous and tardy Wain was succeeded by 
^1^ slow unwieldy Bear, an animal that is in* 
topable of taking long joumies, and never 
wanders fiir from its native regions of the frozen 
north. By adopting this conduct, the ancients 
had an astronomical object in view, that of ex- 
pressing the slow revolution of the high northern 
constellations round the pole, a point in the 
heavens to which they were in a manner fastened, 
and from which it was impossible for them to de«- 
viate. For this reason likewise, the Tortoise, that 
Tortoise, probably, in which the Indian god 
Veeshnu, in the second avatas or earthly descent, 
became incarnate; that heavy cumbrous Tor«- 
toise, which creeps along upon the earth with 
SQch a sleepy pace, was exalted to the polar 
region, because describing so small a circle in the 
heavens in comparison of the constellations that 
are situated neafrer the equinoctial line. For 
the same reatson, the constellation of Draco, or 
the celestial Dragon, was placed so high in the 

X 
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polar heavens; the dow motion of its vast tor* 
tiious body, marking the tedious period of its 
revolution. Hence, too, most probaUy, Lacerta, 
or the Lizard, that creeping reptile upon the 
sphere of earth, and the slowHsailing majestic 
Swan, were elevated to the same lofty, and frazea 
station.** 

While these observations apply to the 
northern hemisphere, there is one remarki 
which I will repeat, relative to the zodiac; its 
remarkable appropriation to the climate oi 
Egypt, while it does not coincide with that of 
Greece ; so that to the former, and not to the 
latter people it must be attributed; particularly 
since we find it adorned with their eight prin* 
cipal deities. 

Lastly, It may be asked, was it, while every 
tlung on the globe bears the stamp of thought^ 
and plan, and attention, an accidental di-cum* 
stance, was it unfounded ingenuity, was it 
Grecian vivacity, in one of her sportive moods, 
that gave to the southern hemisphere tike aspect 
of a '^ watery heaven ?** If it was not the result 
of one, or the combination of all these causes, 
that introduced aquatic or marine objects upon 
that sphere, how loudly does it proclaim to us, 
not only the fact of the general deluge itself 
but the deep impression which it for a long time 
made op the minds of the people t 

Jt would, mamtnOj give me much saHsfactum 
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'to possess a separate list of the ancient consteU 
lotions. 

I shall take great pleasure not only in furnish- 
ing you with one^ but also with a delineation 
of the 48 old constellations*, and with a state- 
ment of those introduced by Hevelius; but, fqr 
the sake of uniformity, I had better now give 
you a list of those, that have been the subjects 
of the present conversation. 





Number 
of Stars. 


Names of the prin- 




cipalStars, andtbeir 






Magnitadcs. 


1. Hydra. 


60 


CorHjdrv, 1. 


9. Comu. The Crow. 


9 


Algorab» 8. 


8. Crat«r. The Cop or Ooblet 


81 


Alkes, 8. 


4. Columba Notcbi. Noah's Dore. 


10 




5. Eridaout. The Biver Po. 


84 


Achemer, 1. 


«. Orion. 


78 


/Beliatrix, 9. Belel- 
\ genx, 1. Rigel,!. 


7. CaoUMajor. The great Do;. 


81 


Siriusy 1. 


8. Canis Minor. The UtUe Dog. 


14 


Procyon, 1« 


9. Lepai. The Hare. 


19 




10. Cetuf. The Whale. 


97 


Menkar, 9. 


1 1. Fornax Chemica. The Fnmace. 


14 




IS. OficimtScalptoria. TheSculf-l 


19 




tor's Shop. J 




18. PSscit Nofcus vt\ AoitraUi. Tbel 
SouthrTn Tub. J 


•4 


Fomaihaut, |. 




10 




IS. Pyx'it Nantica. The Manner's 1 
Compass. J 


4 






16. Machina Pneamatica. The Air ) 
Pftmp. J 


8 






17. MoDOceros. Tb»Uniooni. 


81 




18. Sextans. The Sextant 


41 




Sceptre of Brandenburg. J 


3 









* See the Catalogue, in MemoraadwD XV. 
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Having brought before your view, facts so dear 
to me, and so desirable, for you to know, J 
cannot close this work without expi-essing the 
constant pleasure I have felt, and the unutter- 
able gratitude I still feel, that I am allowed to 
lay before you, subjects so majestic, and of such 
stupendous importance. The universe has ap- 
peared to us as the palace of the Deity; and^ 
while we have surveyed nature with the eye of 
fin astronomer, we have seen that nothing can 
be more splendid, more correct, or more amaz- 
ing. We have beheld this universe extending 
infinitely every way, but still cheered and ani- 
mated by the presence of the great Lord of alL 
We have beheld immense and shapeless masses 
of matter, formed into worlds by his power, and 
dispersed at intervals, to which even the imagi- 
nation cannot travel. In this gi-eat theatre of 
* Ills gloiy, a thousand suns, like our own, anK 
mate their respective systems, appearing and 
tankhing at divine command. We have seen 
our own bright luminary, fixed in the centre of 

x4 
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its system, wheeling its planets in times propor- 
tioned to their distances, and at once dispensing 
light, heat, and action. The earth also is seen 
with its two-fold motion, producing by the one^ 
the chhnge of seasons, and by the other the 
grateful vicissitudes of day and night, l^th 
what silent magnificence is all this performed, 
with what seeming ease ! The works of art are 
-exerted with int«aTupted fim^e, and thek noo^y 
progress discovers the obstructions they receive : 
but the earth, with a silent steady rotation, suc- 
cessively presents every part of her bosom to 
the sun, at once imbibing nourishment, and 
light, from that parent of vegetation and fer- 
tiBty. 

But not only are provisions of ligbt and heat 
thus supplied, but its whole surfiMse is cov«mi 
with a transparent atmosphere, ihat turns with 
its motions, and guards it from external injury. 
The rays of the sun are thus broken into a ge- 
nial warmth ; and while the suriaoe is assisted, a 
gentle heat is produced in the bowels of the 
earth, which contributes to cover it with veidttre. 
Waters are also supplied in healthful abundanoe 
to support life, and assist vegetaticMi. Moiin- 
tfidns arise to diversify the prospect, and give a 
current to the stream. Seas extend fi^m one 
continent to the other, replenished with animals, 
that may be turned to human support; and alto 
serving to enrich the earth with a suffidenoy of 
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Va^ur. Breesreft fly along the fitorface, to prt>- 
mote. heakh and v^^etatioii. The eocdness of 
the eveaing invitea to rest; and the fredmess of 
the morning renews ibr labour*. 

Such are the delights of the habitation that 
has been assigned to man : without any one of 
these^ he mast have been wretched ; and none 
of these could his own industry have famished. 
But, while many of his wants are thus kindLy 
supplied on the one hand^ there are numberkas 
iBconyeniaKMS to excite lus industry on the 
other. This habitation^ though provided with 
all the advantages of air, pasturage, and 
water, is but a diesert place without human cul- 
tivation. The lowar animal finds more coave- 
niencies in tbe wilds of nature, than he who 
boasts himself thdr loud. The whirlwind, the 
inundation, and all the asperities of the air> are 
peculiarly terrible to man, who knows their eon- 
sequences, and, at a. distance, dreads their ap- 
proach. The earth itself, wbea human art has 
not pervaded, puts on a gloomy appearance. 
The forests are dark, and tangled, the meadows 
ovei^rown with rank weeds, and the brooks 
stray into a determined channel. . Nature, that 
,has been so Kind to the lower order of beings, 
has been quite neglectful with regard to him ; 
: to the savage uneontriving man the earth is an 

t ..... .4. GoUUmith^i Atiimated NWtare: 
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nbode of desotatian, where his shelter is fauqffi^ 
cient, and his food precarious. A world thus 

' furnished with advantages on the one side, and 
inconveniencies on the other, is the proper abode 
of reason, is the fittest to exercise the industry 
of a free and thinking creature: those eiils 
which art can remedy, and prescience guard 
against, are a pix>per call for the exertions of 
his faculties, and they tend still more to assimi- 
late him to his Creator. God beholds with 
pleasure that being which he has made, convert- 
ing the wretchedness of his natural situation, 
into a the&tre of triuro]^, bringing all the head- 
long tribes of nature into subjection to his wiD, 
and producing that order and uniformity upon 

« earth, of which his own heavenly fiibric is so 
bright an example. These remarks are capabfe 
of being enlarged to a very considerable extent, 
and of being, directed to the most important 
purposes, and they reduce themselves to this 
pliain position, that God has done much for us, 
but has left much for us to do. So that, though 
there are large demands to be made upon oar 

. .gratitude, there are not inferior calls upon our 
activity. In the orgamaation of the humu 
frame, in the philosophy <^ the human mind, 
how ample is the illustration I In the great oat- 
wcnks of nature, where art could not reach, God 
himself has operated with amazing tendemess» 
and perfection. Anatomists best dulled in the 
3 
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human frame see nothiDg tibat is redimdanC^ 
DOthiog that is deficient*. When we survey the 
animal economy on this side, we see nothing but 
the process of a deikigning and a baievolent 
Creator. 

We see the body fitted np with an assem- 
blage of bones, muscles, and vessels. We see 
these bones not carelessly thrown together, but 
most artificially arranged. The skull, for the 
reception of the brain, difibrsfi*om all the great 
cavities of the human body : they are all en- 
closed by membranes ; but the importance of th« 
BitAiN to life, and the extreme tenderness of its 
substance, made a solid case necessary, and 
such a case the hardness of the skull supplies^ 
completely surrounding its contents, being caU 
culated not for motion, but solely for defence. 
These hollows likewise, and inequalities* on the 
inside the skull answering exactly to the folds of 
the brain, serve the important design of keeping 
the substance of the brain steady, and of guard- 
•h^ it against concussion. If we pass from the 
skull, to the spine, or back bone, we shall see it 
present a chain of very wonderfal construction. 
Firmness, and flexibility, are so dexterously 
united, that, while we have free motion, the juno^ 
tlons and overlappings of the bones, present in 
all ^MHlinary cas^, a complete guard against diB^ 
location. The way in which the bibs are united 

* Nate L 
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to tlie back bone is truly mmdaUk, and the 
play of the lunm is provided for by the enlaife* 
ment and contraction of the chest ; for the ribs 
are not articulated at right angkis^ but obliqn^*; 
so that whatever pulls the ribs upwards^ at the 
aaine time draws theoi outwards. 

In the NBCK two things were.to be done: the 
bead was to have the power of hendfaig forward 
and backward^ and of taming itaslf round npo& 
ihe body to a certain extent; . for these two pur- 
poses two distinct ccmtrivances are employed. 
Firsts the head rests immediately upon the itp- 
permost of the vertebree^ and is united to it by 
ja hinge-joint; upon which joints the head plays 
^freely forward and backward. This was tlie 
Jrat thing required *. But then the rotary mo> 
tion is unprovided for ; therefore^ to make the 
head capable ^ this^ tbwe is^ not between the 
head and the uppermost bone of the neck^ bat 
-between that bone^ and the bone next underneath 
ity a projection somewhat similar in size and 
shape to a tooth, which tooth entering a corre^ 
spondiag hole or socket in the bone above it, 
forms a pivot or axle upon which that upper 
bone, together with the bead which it supports, 
turns freely in a circle, and as for in the circle 
as the attached muscles permit the head to re- 
volve : thus are both motions perfect, without 
interfering with each other. 

* Dr. PalejB Natural Thedosy* 
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If vre descend to tbe am, how important 
thedemiand^ but how ample the provision I In* 
the fore*arm^ where^ for the perfect use of the 
limb, two motions are wanted^ a motion of 
the elbow, backwards, and forward, and a 
motion by which the palm of the hand may be 
turned upward ; to efEwt this, the fore-arm » 
made to consist of two bones lying aliMigside 
each other, but touching only towards the eadsr 
one, and only one, of the bones is joined to the ' 
cubit, or upper part of the arm, at the elbow ; 
tlie other alone to the hand at the wrist. The 
first, by means, at the elbow, of a hinge-joint^ 
swings backward and foi-ward, carrying along 
with it tbe other bone, and the whole fore^arm*. 
In the mean time, as often as there is occa»on to 
turn the palm upwardis, that other bone to which 
the hand is attached rolk upon the first, by the 
help of a groove, or hollow, near each end of 
one bone, to which is fitted a corresponding pro-< 
minence in the other. If both bones had been 
joined to the upper arm at the elbow, or both td 
tbe hand at the wrist, the thing could not have 
been done. The shottldbr bladb is a singular 
bone, evidently intended to furnish a basis^ to 
which the arm might be articulated; for, properly 
speaking, it forms no part of the skdeton, being 
attached to it only by muscles. 

If we pass from the arm to the lbg, we shall 
find that no less artificially skrranged. Any one 
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casting his eye od the drawing I have given, and 
directing his attention to N, must be astonished 
at the appearance of the patella or knee-pan^ 
evidently ibtended to protect both the tendon, 
and the joint from injury. 

The joints in the human body dividing them- 
selves into three classes, namely, the hinge j<ttnt, 
and the mortice and tenon joints are truly won* 
derfnl.* To select but one illustration - — the 
joint in the ande. This is defended from dislo- 
eation by two remarkable processes, or prolong- 
ations of the bones of the leg ; which processes 
form the protuberances tl^t we call the inner, 
and outer ancle. It is part of each bone going 
down lower than the other part, and therd)y 
overlapping the joint ; so that if the joint be in 
danger of slipping outtcards, it is curbed by the 
inner projection, i. e. that of the tibia; if inwards, 
by the mUer projection, i. e. that of the fibula. 

It is worthy .of remark, because it is easy of 
illustration, when sitting around the social 
board, that our bones are not left in a rough 
state, to come in contact with each other, but 
the end of each hope having received a most ap- 
propriate, often a most artificial form, is tipt 
with gristle, so that the surface is most beauti- 
fully smooth. Who has not observed this in the 
ball and socket joint? How truly wonderftil is 
it, that, close to every joint, there is a contriv- 
ance, not simply for the preservation, but ac^ 
tually for the formation of a certain mucilagej 
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which drips its ^' balsamic contents/' upon the 
binge^ and keeps it raoist^ and fit for action 1 

The formation of the foot I cannot leave 
unnoticed. It does not consist of one bone of 
the form of the outer surface; but each foot is 
composed of twenty-seveiY bones, which circum<* 
stance in its structure is, no doubt, one reasjooi 
of our standing with so much safety and ease 
upon so small a pivot. It is also worthy of ob^ 
servation, that even when the whole of the lower 
part of the foot is perfectly fitted up with 
muscles, and veins^ and the adipose membrane, 
the whole does not rest upon the ground ; much 
less is this the case in the skeleton ; as may be 
seen by a reference to my drawing, where it is 
shown, that the bones of the foot are concave 
underneath, that the vessels, tendons, and 
nerves meeting under tbe foot, may not be s(ib* 
ject to pressure [«*].. 

But a system of Ixmes alone would present 
a useless spectacle; for, though they are so won^ 
derfuUy articulated, there would be a most sur- 
jHTising defect without muscliss : for instance^ H 
is not merely by a most curious structure of 
bones, that a man turns his head, but by virtue 
of an adjusted muscular power that he even 
holds it up* Keill has reckoned in the hu- 
man "body 446 muscles, dissectable and describr 
able, and has. assigned an use to every one of 
thp Dumber, Bishop Wilkins has^ pbserveda 
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inoKt admirably adjusted. ^' Their action is 
Wanted where their situation would be inconve- 
nient ;" in which case the body of the muscle is 
plac^insome commodious position, at a dis^ 
tance^ and made to communicate with the point 
of action by slender strii^s or wires. If the 
muscles which move the fingers had been placed 
in the palm, or back of the hand, they would 
have swelled that part to an awkward or clumsy 
thickness. The beauty, the proportions of the 
parts would have been destroyed. They are, 
therefore, disposed of in the arm, and even up to 
the elbow^ and act by long tendons strapped 
down at the wrist [a], and passing under the 
ligaments to the fingers and to the joints of the 
fingers [s], which they are to move. The same 
remarks apply to the muscles which move the 
toes, and many of the joints of the foot: how 
gracefully are they disposed of in the calf. of 
the leg [t], instead of forming an unwieldy tu- 
mefaction in the foot itself! The observation 
may be repeated, of the muscle which draws the 
nictitating membrane over the eye. Its office is 
in the front of the eye ; but its body is lodged in 
the back part of the globe, where it lies safe, and 
does not destroy the beauty of the external ap- 
pearance : were but one so formed^ how would 
others wonder, how would all admire ! 

** Because 'tis common is the blessing lost." 
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In addition to bones and muscles, there is in 
the human frame a system of niiOOD-VBsasu, 
which distribute to every nook and comer of 
the body, the nourishment which enters at the 
mouth. It is easy to conceive a large main 
trunk branching off by smaller pipes, and con- 
veying the fluid wherever it is needed ; but it is 
not so easy to conceive how this fluid shaU be 
carried back again to its original source; but 
this is provided for by a reversed system of 
vessels united at their extremities, with the ex- 
tremities of the first system, so that they collect 
the divided and subdivided streamlets, first by 
capillary ramifications, into large branches, and 
then by these branches into trunks, and thus 
return the blood (almost exactly inverting the 
order in which it went out) to the fountain 
whence its motion proceeded. " The body, 
1;herefore, contains two systems of blood-vesseis, 
arteries and veins. Between the constitution €i 
the systems there are also two differences^ suited 
to the functions which the systems have to exe- 
cute. The blood, in going out, passing always 
from wider into narrower tubes ; and, in coming 
back, from narrower into wider ; it is eviddit, 
that the impulse and pressure upon the sides of 
the blood-vessel will be much greater in one case 
than the other. Accordingly, the arteries which 
carry out the blood, are formed of much tougher 
and stronger coats, than the veins which bring 
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it back. That is one diflference: the other is 
stiU more artificial^ or^ if I may so speak, indi- 
cates, still more clearly, the care and anxiety of 
the Artificer. For, as in the arteries, by reason 
of the greater force with which the blood is 
urged along them, a wound or rupture would 
be more dangerous than in the veins, these 
vessels are defended from injury, not only by 
their texture, but by their situation ; and by 
every advantage of situation that can be given 
to them*. They are bui-ied in sinuses, or they 
creep along grooves, made for them in the 
bones : for instance ; the under edge of the ribs 
is sloped and furrowed, solely for the passage of 
these vessels. Sometimes they proceed in chan- 
nels, protected by stout parapets on each side t 
which last description is remarkable in the bones 
of the fingers, these being hollowed out, on the 
tinder side, like a scoop, and with such a con* 
cavity that the finger may be cut across to the 
bone, without ' hurting the artery which runs 
along it. At other times, the arteries pass in 
canals wrought in the substance, jand in the very 
middle of the substance, of the bone: this 
takes place in the lower jaw; and is found where 
there would, otherwise, be danger of compres^ 
siobr by sudden curvature.*' 

But though the bones^ the muscles^ and the 
vessels separately are truly wonderful, yet her^ 
we have only the organization of a dead body : 
Y 2 
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to put the system in a state of activity a further 
provision is necessary, a comnranication with 
the brain by means of nbrves. We know the 
existence of this commimication, because we 
can see the communicating threads, and can 
trace them to the breun ; its necessity we abo 
know, because, if the thread be cut, if the com* 
munication be intercepted, the muscle becomes 
paralytic* But a body thus far formed, &Bd 
then left^ would present a disgusting spectacle. 
How is it, then, that the human frame always 
presents an object of decency, sometimes of 
considerable beauty ? Much of this is effected 
by means of the intervention of the cellular, or 
adipose membrane, which lies immediately 
under the skin, which is moist, soft, slippery, and 
compressible, every where filling up the inter* 
stiees of the muscles, and forming thereby their 
roundness, and flowing lines, as well as the 
-evenness, and polish of the whole surface. Here 
then is a wondrous, a living, and a beauteous 
mass, which with the outworks of the interesting 
structure is complete. At the extremities of the 
fingers, and the toes, little shields are placed, 
operating alike for defence and for beauty ; the 
hair of the head for decoration ; and the voice 
to praise Him who bath made us thus. But still 
all would be useless if there were no contri- 
vances for hearing, seeing, smelling, and tastings 
Lightly to touch upon each of these parts of the 
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hniiiiaii body, would not sufficiently illustrate the 
perfection of the organic construction. To di- 
late the wonders of each would be inconsistent 
with the conciseness of this essay. I shall, 
therefore^ select one, and that one shall be the 
SAR, because, perhaps, it usually excites less 
attention than the eye. 

" Its general form, both external and internal, 
shows that it is an instrument adapted to the re- 
ception of sound; that is to say, already know- 
ing that sound consists in pulses of the air, we 
perceive in the structure of the ear, a suitable- 
ness to receive impressions from this species of 
ak;tion, and to propagate the impressions to the 
brain. For of what does this structure consist? 
An external ear (the concha), calculated, like an 
ear-trumpet, to catch and collect the pulses of 
which we have spoken; in large quadrupeds; 
turning to the sound, and possessing a configu- 
ration, as well as motion, evidently fitted for the 
office of a tube which leads into the head, lying 
at the root of this outward ear, the folds and 
sinuses thereof tending and conducting the air 
towards it : of a thin membrane, like the pelt cf 
a drum, stretched across this passage upon a 
bony rim : of a chain of moveable and infinitely 
curious bones, forming a communication^ and 
the only communication that can be observed, 
between the membrane last mentioned, and the 
interiQl^ cl«annels^ and recesses of the skull: of 

y3 
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cavities, similar in shape ^d form to wund in- 
struments of music> being spiral, or portions of 
circles : of the Eustachian tube, like the hole in 
c^ drum, to let the air pass freely into, and oat 
of the barrel of the $ar, as the covering mem- 
brane vibrates, or as the temperature may be 
altered : the whole labyrinth hewn out of a rock; 
that is, wrought into the substance of the hard-* 
est bone of the body. Thb assemblage of con- 
nected parts constitutes together an apparatus, 
plainly enough intended for the transmission of 
sound, or of the impulses received from sound f 
and it is only to be lamented, that it is not better 
understood. 

^^ The conimanication within, formed by the 
small bones of the ear, is, wlpen we look upon 
it, more like what we are accustomed to call 
machinery, than any thing I am acquainted ivith 
in animal bocUes. It seems evidently designed 
to continue, towards the sensorium, the tremu* 
lous motions which are excited in the membrane 
of the tympanum, or what is better known by 
the name of ' the drum of the ear/ The corn- 
pages of bones consists of four, which are so 
disposed, and so hinge upon one another, as that 
if the membrane, the drum of the ear, vibrate, 
aU the four are put in motion together: and by 
the result of their action, work the base of that 
which is the last in the series, upon an aperture 
which it closes, said upon which it plays, and 
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which aperture opens into the tortuooB eanalft 
that lead to the brain. This last bone of the 
four is called the stapes. The office of the dnun 
of the ear is to spread out an extensive surface^ 
capable of receiving the impressions of sounds 
and of being put by them into a state of vibra-^* 
tion« The office of the stapes is to repeat these 
vibrations. It is a repeating frigate^ stationed 
more within the line. From which account of 
its action may be understood^ how the sensation 
of sound will be excited^ by any thing which 
communicates a vibratory motion to the stapes^ 
though not, as in all ordinary cases, through the 
intervention of the membrana tympani. This 
is done by solid bodies applied to the bones of 
the skull, as by a metal bar holden at one end 
between the teeth, and touching at the other 
end a tremulous body. It likewise appears to 
be done, in a considerable degree, by the air it- 
self, even tirben this membrane, the drum of the 
ear, is greatly damaged. Either in the natural 
or preternatural state of the organ, the use of 
the chain of bones is to propagate the impulse in 
a direction towards the brain, and to propagate 
it with the advantage of a lever ; which advan- 
tage consists in increasing the force and strength 
of the vibration, and at the same time diminish- 
ing the space through which it oscillates: both 
of which changes may augment or facilitate the 
still deeper action of the auditory nerves. 
Y 4 
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^^ The benefit of the Eustachian tube to tlie 
organ may be made out upon known pneumatic 
principles. Behind the drum of the ear is a 
second cavity or barrel, called the tympanum. 
The Eustachian tube is a slender pipe, but suffi- 
cient for the passage of air, leading from this 
cavity into the back part of the mouth. Now, 
it would not have done to have had a vacuum in 
this cavity; for, in that case, the pressure of 
the atmosphere without would have burst the 
membrane which covered it. Nor would it 
have done to have filled the cavity with lymph 
or any other secretion: which would neces- 
sarily have obstructed, both the vibration of 
the membrane, and the play of the small bones. 
Nor, lastly, would it have done to have occu 
pied, the space with confined air, because the 
expansion of that air by heat, or its contraction 
by cold, would have distended, or relaxed the 
covering membrane, in a degree inconsistent 
with the purpose which it was assigned to exe- 
cute. The only remaining expedient, and that 
for which the Eustachian tube serves, is to open 
to this cavity a communication with the external 
air. In one word, it exactly answers the pur- 
pose of the hole in the drum. 

'^ The membrana tympani itself likewise, de- 
serves all the examination which can be made of 
it. It is not found in the ears of fish; which 
furnishes an additioual proof of what indeed is 

4 
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Indicated by every thing about it, that it is ap- 
propriated to the action of air, or of an elastic 
medium. It bears an obvious resemblance to 
the pelt or head of a drum, from which it takes 
it« name. It resembles also a drum-head in this 
principal property, that its use depends upon iter 
tension. Tension is the state essential to it. 
Now we know that, in a drum, the pelt is car- 
ried over a hoop, and braced, as occasion re- 
quires, by the means of strings attached to its 
circumference. In the membrane of the ear, 
the same purpose is provided for, more simply, 
but not less mechanically, nor less successfully, 
by a different expedient, viz. by the end of a 
bone (the handle of the malleus) pressing upon 
its centre. It is only in very Jarge animals 
that the texture of this membrane can be dis- 
cerned *." 

In the Philosophical Transactions for the 
year 1800 (vol. i.) Sir Everard Home has 
given some curious observations upon the ear, 
and the drum of the ear, of an elephant. He 
discovered in it, what he calls a radiated muscle, 
that is, straight muscular fibres, passing along 
the -membrane from the circumference to the 
centime; from the bony rim that surrounds k 
towards the handle of the malleus, to which the 
central part is attached. This muscle he sup- 

♦ Dr. Paleys Natural Theology, p. 42—47. 
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poses to be designed to bring the membrane 
into unison with different sounds : but then^ be 
also discovered^ that this muscle itself cannot 
act, unless the membrane be drawn to a streteh^ 
and kept in a. due state of tightness^ by what 
may be called a for^gn force ; viz. the action of 
the muscles of the malleus. Supposing his expla- 
nation of the use of the parts to be just, our 
author is well founded in the reflection which 
he makes upon it : ^' that this mode of adapting 
the ear to different sounds, is one of the most 
beautiful applications of muscles in the body; 
the mechanism is so simple, and the vaiiety of 
effects so great*/* To oonfim and illustrate 
what has been said, I have furnished the reader 
Wit\^ a mi^ of the ear, which I have reduced 
with c(Mi/9iderable attention, from a valuable 
engraving. 

While th^ caare that is obvious in the form-> 
ation of the ear, manifests itself alike in every 
part qI the human body, we cannot but ob- 
serve, with what amazing skill, and tenderness^ 
God himself has deigned to work. Here he 
has displayed a Other's liberality, because our 
best efforts would have been ineflfectual. Sup- 
pose for one moment, that, after having put the 
animal body together, it had been required of 
us to keep the heart in motion, to direct the 

» Dr. Paley'8 Natural Theology. 
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flux and reflux of the blood through the arteries 
and veins^ to supply the hinges or joints with 
oil, that they should play freely in their socketfli, 
to lift up the eyelids with our hands, whenevw 
we wished to see, to keep the outer surface of 
the eye moist by the application of a purifying 
liquid; I ftsk, wh£^t would our lives have been? 
surely, but one act of 4^VQtion to ourselves;, 
without the possibility of cessation, or of re- 
cruiting our strength by sleep. But all this, 
and a multitude of other important ends, are 
secured by involuntary n^otion: and yet, while 
all this is done for us, touch, very much, remains 
fpr us to do. Every year*s bill of moitality, onr 
numerous hospitals, ovr visits to the chambers 
of sickness, our personal experience, aimounce 
this. In fact, such is the quantum of that 
which remains for us to do; that, with the hope 
of havipg the list perused, I am pbiUged to take 
the relation from a poet, whose name is so en- 
twined with all that is elegant, that, perhaps, 
even this will not be ofiEensive: he s&ys, 

** Numbers of all diseased; all maladies 

Of ghastly spasm, or racking torture, qualms 

Of heart-sick agony, all fey'rous kinds. 

Convulsions, epilepsies, fierce catarrhs, 

Intestine stone, and ulcer, colic pangs. 

Demoniac frenzy^ moping melancholy, 

And moon-struck madness, pining atrophy, , 

Marasmus, and wide-wastmg pestilence^ 

Dropsies, and 4Mthmas, and joint*cracking rheums 
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Dire wM the tossing! deep the grooast Deqiair 
Tended the sick, busiest from couch to couch s 
Aud over them triumphant Death his dart 
Shook ; but delajr'd to strike, though oft invok'd 
With TOWS, as their chief good, and final hope. 
Sght so deform what heart of rock could long 
Dry^j'd behold*?" 

Notr^ the mitigation and cure of all these 
fjtiseases depend npon ourselves; the nu^tj 
catalogue dwindles beneath the indefatigable 
labours, the patient investigation of an Escu- 
lapius. How much does increased attention 
to the science of chemistry promise? How many 
thousands of lives have been lost by poisons, 
which might have been saved, had the physic 
cian been in possession of the chemical science ? 
Every inspiration we take, and every pulse that 
vibrates within us, eflFects a chemical change 
upon the animal fluids ; and, in proportion as 
the nature of the operation is undei*stood, wiU 
life be perpetuated, or rendered comfortable, 
while it is continued. — ^And while we contem- 
plate with delight, the progress of medical 
knowledge; may we not believe that, for every 
malady nature has furnished a remedy, that the 
remedy is within our reach, and requires but 
the hand of industry to bring it forth ?-^To 
present but one illustration: What encourage- 
ment does the origin and progress of the vario- 
lous inoculation afford? The ydarly average of 

* Milton, Book XI. 
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deaths by the smalUpox in London only, till 
within the last ten years, used to amount to 
more than 2020 persons. 

In Edinburgh, according to Dr. Monro^ 
one tenth of the whole population have beea 
cut off by the small-^pox. 

In France, the proportion of deaths by the 
. small-pox has been one fifteenth of the whole 
mortality. According to Dr. Colon, from 60 
to 72^000 fell annually by the disease. In one 
year 15,000 were cut off in P^uis alone. And, 
in another particular year. Dr. Moreau says, 
not less than 20,000 died of it. 

At Montpelier, in one year, 6000 out of 
32,000 inhabitants died of the small-pox. 

In Rome, 6000 peiished in six months. 

In Palermo, 8000 died in one year ; and in 
Naples, twice that number. 

In Geneva, according to Dr. Odier, about 
one in twenty, fell yictims to the smsdl-pox. 

At the Hague, the deaths by the small-pox 
amounted to more than one in thirteen. 

In. Germany alone, this disorder destroys 
^OfiOO pei-sons annually, or nearly 200 per 
diem. 

From Dr. Timoni*s account, it appears, that, 
at Constantinople, before the adoptiou of inocu- 
lation, even one half of those infected with 
mall-pox have fallen victihis to it. 

Dr. Macdonald, of Hamburgh, calculates. 
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that the small-pox prores fatal to forty million 
erery century; Dr. Sacco, of Milan/ to sixty 
million; and Dr. Lettsom^ of London^ to 
twenty-one million in Eun^ alone^ which 
should make his compntation amount to not 
less than one hundred million ; the other quarters 
€i the globe being so much more extensive than 
that of Europe, and Che people so ignorant of 
the medical art. 

The small-pox is said to have been so malign 
nant in Russia, as to have destroyed annually 
two millions of the subjects of that vast empire. 

In China, where the population is immense, 
the numbers who annually die of the small-pox, 
are incalculable. 

In India, the mortafity occasioned by the 
natural small-pox, has been prodigious ; no less 
than one, out of three, have died of it. 

Now, it is very satisfactory to have dis- 
covered, not simply, that there is a prevent-^ 
ive for all tins, but that the preventive id one 
most simple in its nature; and though the 
heart, capable of one grateful emotion, will 
ever beat i*esponsive to the name of Jenner, yet, 
had it not been for the observation of some 
country people, who remarked that the re* 
ceiving of the cow-pox, protected the constitu- 
tion from the small-pox, this glorious fact 
would still have remained among the secrets of 
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nature^ and this consolatory information would 
not have been wafted from shore to shore. 

These observations address themselves to ns^ 
not simply as intellectoal, but as accountable 
creatures; they come to us announcing the same 
great truth respecting religion^ God has done 
much for us^ but he has also left much for us to 
do. How can I epitomize what God has thus 
done for us? I shudder at a task so hard^ but 
the necessity of the attempt unavoidably flows 
from the character of this essay. 

God at first created man in a holy and 
happy state^ and filled him with heavenly di8-> 
positions^ so that his mind^ yielding to the 
influence of sovereign benevolent energy^ every 
volition was pure, and every thought unsul- 
lied. In this situation, a temptation presented 
itself, which being well adapted to the intellect 
tual mind to which it was addressed, succeeded. 
The dire results of disobedience soon manifested 
themselves; nature, all in harmony, became de- 
ranged; the passions, sweetly subservient, broke 
forth in dreadful convulsions; enmity to God 
and man was the characteristic of the mind, 
so lately the residence of heavenly purity, and, 
instead of communion with God on earth, beings 
with smiles exchanged for more immediate 
communion in heaven, the dark cold grave was 
the end of a jouri^ey through a valley of tears. 
But was this state of things for ever to to exist? 
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That was impossible; the rancour and ill-iviH 
of the human species would soon have swept 
them from the earth, had not a potent remedy 
been provided; but a remedy was founds most 
astonishing, most incredible, and in every way 
suited to the wants, and necessities of man. 
For, while all the calamities that wring our 
hearts, that draw down the copious floods from 
our eyes, all the pains which extort so many 
groans, with every shock of mortality which de- 
populates our cities, may be traced to the former 
source; all freedom from pain, all intellectual 
enjoyment, all social intercourse, all the com- 
forts of home, all the endearments of friend- 
ship, yea, every mitigating occurrence during 
the fatigues of our journey, our composure in 
death, our anticipation of a glorious resurrec- 
tion, and of an inheritance for ever in heaven, 
all these we owe to the ample remedy which 
God has provided. While, also, there is a mul- 
titude of truths which admit of demonstration, 
this, that a Saviour has actually appeared to 
put away sin by the sacrifice of himself, is thb 
TRUTH around which God has allowed an effid- 
gency of light to shine^ an irradiation of glory to 
appear, which no other truth admits ; and the 
reason we do not see and feel all this, is, that 
besides the reading usual to a cultivated mind, 
we do not add the perusal of the Bible; or, if 
we do peruse that blessed book^ it is not with 
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the docility of children; we do not take it up as 
an infallible oracle, embrace it with a warm- 
hearted glow of gratitude, as having found the 
only antidote for the maladies of man. I there- 
fore do earnestly recommend each individual to 
examine for himself, and I am sure it will ap- 
pear, that there is a remarkable order in the 
events, and predictions, respecting this great 
Restorer of human nature; it will be obvious, 
that there is an astonishing clearness in the pro- 
phecies, an amazing accuracy in the delinea- 
tion of the nature, and character, of the person 
and offices, of the Messiah, of the circumstances 
attending his birth, of the miracles he should 
perform, and the treatment he should meet 
with, while an interesting dependence between 
the Mosaic, and the Christian economies, ex- 
hibits itself. 

But this is not the only description of sub- 
ject that the Bible presents. The attentive 
examiner will find a number of historic facts, ^ 
and remarkable prophecies, which must have 
produced, in the minds of philosophers of every 
age, a conviction of the existence and superin- 
tendence of God ; such as the universal deluge, 
the multiplication of languages, the destruc- 
tion of Sodom and Gomorrah, prophecies re- 
specting Babylon, Tyre, and Egypt, the de- 
struction of Jerusalem, and the state of the 
Jews. The whole history of the Israelites pre- 
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sents one grand series of interventions; and> 
though these were confined to a peculiar people, 
yet an amazing publicity was given to them^ by 
the removal of the Hebrews from Canaan to 
Egypt, and from Egypt back again to Canaan* 
He will find the plan of Providence deve- 
loping itself in the msing up suitable instru- 
ments for the accomplishment of his great de- 
sign ; such as Cyrus^ Alexander, and Augustus*. 
And as he proceeds in his research^ he will dis- 
cover, that the canon of Scripture does not close 
without instructing us in the nature and ex- 
cellencies of God, in the wants, and the prin- 
ciples of human nature, in an exhibition of what 
we ought to be, in a full assurance of an eter- 
nity of duration; without presenting everlast- 
ing happiness to the righteous^ and misery to 
the wicked; without addressing us by every 
motive which can warm the heart, and elevate 
the mind; without adding encouragement to 
encouragement, and heaping up recompense on 
reward; without appointing an external and 
visible church; without instituting two standing 
ordinances to be perpetuated to the end of time; 
without consecrating one day in seven for the im- 
mediate service of God, and allowing us on that, 
and on every other day, to offer up our desires 
to Him, with confession of our sins, and thank- 

* Note II. 
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fill acknowledgments of His mercies; or without 
adding the assurance^ that the influences of his 
infinite Spirit, shall act upon our finite minds, to 
subdue the enmity which subsists in them to the 
administration of God, and to renew in our 
hearts, holy and heavenly volitions. 

All this God has done, and yet the world 
remains a wilderness ! because we expect that 
God should, in the manifestation of Himself to 
us, not only adapt religion to our infirmities, 
but accommodate it also to our inveterate vices. 
We not only require Him to present the anti- 
dote to our infirmities, but we demand our in- 
firmities to be removed without the application 
of the remedy. We wonder that so little is 
done; we forget that we ought to be doing. 
We are alive to the fact, that every age has pre- 
sented its peculiar errors; we forget that it is for 
us to stem the torrent, and in our persons exhibit 
what it is capable of effecting. This fact, that 
each revolving century presents its fashionable 
error, shows both the necessity of action, and 
the extent of those duties which devolve upon us. 
O ! could the man of this world, the cold-hearted 
moralist, be persuaded to believe, that he has 
never yet beheld religion as it is, that he has 
always seen it in the deformity of those, who 
call themselves, its friends! O, could he see 
that it stands an inflexible pyramid amidst the 
tempestuous ocean of changing fashions, and 

z 2 
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that the time advances when the tempest shall 
subside, when it shall be evident that nothing is 
lost of the stateliness of the edifice, by its pre- 
senting to the world the full force of its col66sai 
beauties ! 

When we set ourselves seriously to the task 
or examination, what is more obvious than that 
the observances of religion must borrow their 
aspect from the character of its professors? 

It is impossible that a refined Grecian, that 
a rude barbarian, should manifest his belief in 
the stupendous fact of man s redemption in 
exactly the same way. Then why should the 
ignorance, the imbecility of man, be placed to 
the account of that very system, which has made 
him so much better than he would otherwise 
have been ? Since the downfall of the Roman 
empire, there has not been a period, in which 
religion could shine forth, with all that match- 
less elegance, with all the spotless purity, with 
which revolving centuries will present it to the 
future view of mankind. 

What were the circumstances, which occa- 
sioned the downfall of this empire ? Was it not 
the indolent, and vicious luxuiy of her people, was 
it not the influx of rude barbarians, wild as the 
countries whence they sprang? Now, see this ines- 
timable treasure in the hands of these two bodies 
of people, and tell me, whether, (though it might 
not be embraced by them) indolence would not 
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do somethings whether ignorance would not 
do more^ to debase it ? Mark the establishment 
of the feudal system, and see what opportunity 
there was for the display of the mild virtues of 
religion. Mark the fanatical wars of the crusa- 
ders, and observe, if this was not probably the 
only means of keeping religion alive in the world, 
the whole world composed of a set of ruffians ; 
but still mark the unhallowed channel through 
which Heaven's best gift had to pass. This 
brought in the age of chivalry, and presented 
to mankind some most lovely evidences of what 
religion can do*. But still this heavenly flotilla, 
glided upon an ocean of dreadful impurity, and 
under the mask of piety, sins so enormous were 
committed, that they will never be blotted from 
the memoiy of man : no; these are the offences 
that led to the grand Reformation ; but, while 
they brought in a reformation, the deadly effects 
hang even upon us, and it is with difficulty we 
can separate the purity of religion, from the im" 
purity of its professors. But the time is coming. 
Civilization has taken a grand march ; the arts 
and sciences are loved, and cherished, and 
blessed ; learning is reviving in every quarter ; 
and, I trust, the best of all learning, will ever 
be cultivated, as a nation duly appreciates tlie 
subordinate arts. 

« Note IH. 
z 3 
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Now^ these observations address us most 
forcibly; for we see how much depends upon 
us. If we will, we may leave to our children 
the midnight darkness of Popery; if we will, 
we may give them religion, as it came pure 
from the hands of God : and I plead tlus day^ 
that we may thus present it to them: but, 
for this purpose, we must give them an educa* 
tion large, liberal, and comprehensive ; we must 
not let them believe there are no diflBiculties in 
the way to heaven^ but, tenderly presenting 
these obstacles, we must enable them to remove 
them all. 

Much has been said of the slow progress of 
Christianity*. I confess I do not myself see it. 
This grand majestic car travels on the beaten 
road of ordinary occurrences: its contraction 
within narrow limits, or its running triumph- 
antly throughout the world, depends on the 
spirit of its people. Let their minds be pre- 
possessed in its favour by a liberal education ; let 
their hearts be warmed in its cause by expe- 
rience ; in their lives let them exhibit a genuine 
and a heavenly purity, and there will be no oc- 
casion to complain of the slow progress of re- 
ligion. 

Among a thousand interesting plans, by 
which Religion may be presented to the world as 

♦ Note IV. 
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a heavenly visitant, all-beauteous as she is, that 
which peculiarly devolves upon the teachei*s of 
youth, is to render her lovely to their young as- 
sociates. Situated as we are, we see the world in 
varied forms. We see encircling the brows of 
a certmn set of people a contraction, a littleness, 
at which the mind recoils. Let the soul be 
preparing for heaven ever so rapidly, let her 
days and nights be one uninterrupted hosanna 
of gratitude to God, if she is not walking on 
the hair's breadth which they have marked out, 
agreeable to their theory, all is wi*ong. In 
other persons we see a liberality too extensive, a 
liberality detrimental to the dissemination of 
the religion of the Bible. Both these extremes 
should be avoided, if we would not have our 
successors lament, that, in receiving religion 
from us, it passed through so impure a channel. 
How desirable it is, that when they shall be 
able to read, to think, to combine, they shall 
not only bless God for his revelation, but that it 
has been so ably expounded by the lives of their 
associates. Say, would it not remove half the 
barrier we have had to surmount; and might 
not the time, which has been spent by us in 
solving the problem, . how it is that tjie lives of 
nominal Christians are so unworthy, be by them 
devoted to making new plans for the meliora- 
tion of society, for the lessening of its cala- 
mities, for the increase of its bliss, ^rtain I 

z4 
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am, that the time is advancing, when a nation 
of people shall as much exceed the Greeks and 
Romans, as the Greeks and Romans, when at the 
summit of their elevation, excelled the Huns, and 
Goths, the Vandals, and Visigoths : for, though 
their excellent forms of government, their rigid at- 
tention to the arts both of peace and war, their ac- 
tive spirit of patriotism, and their strong attach- 
ment to their mythology, raised them to an ele- 
vation, which impresses astonishment on our 
minds, yet let us remember that but half the hu- 
man species enjoyed the advantages which their 
history describes. In the politest ages of Greece, 
were not females condemned to ignorance, to 
labour, and to obscurity? At the time of their 
greatest magnificence, vice was tolerated; the 
gratification of revenge was honourable ; suicide 
was a virtue ; their gods were gold and silver, 
wood and stone. At that we should not shud- 
der; but every vice was deified, every crime 
was patronized by a god. Now, I say these 
people were great ; but it is an unavoidable re- 
sult, if we will but be diligent, in cultivating 
all the ai-ts, and all the sciences, and if we 
will letr these be, only handmaids to our pa- 
triotism and to our religion, only helpers in 
serving our God, that our own nation must be 
greater still. Cicero hesitates not to assert, 
that to their piety, to the firm belief in an over* 
ruling Providence, the Romans were indebted 
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for their ascendancy over all other nations. 
Now, if the belief in false gods had such a 
mighty influence, what must be the effect of 
Grecian refinement, of Roman literature, when 
distributed equally to each sex, and when graft* 
ed upon Christian principles: principles not 
such as have been exhibited in the world, but 
such as stand uncontaminated in the Bible? 
The effect will be the developement of a ^^ new 
earth, wherein dwelleth righteousness." 

It would be easy and delightful to pui'sue 
this theme, to mark how the passions, and 
selfish views, the diligence, and noble conduct 
of individuals, and how times, and circum- 
stances, act in subserviency to this grand event. 
But, to direct the mind to one fixed point, and 
exhibit one scheme of probable utility, and then 
furnish three or four arguments in its favour, 
may be more use](ul than to leave the imagina* 
tion to range in an extensive scene ; where, in- 
deed, the pasture is verdant, but the paths are 
devious. 

Any idea I have to offer must necessarily be 
connected with the object of my constant at- 
tention. Female education then is the topic: 
a subject of such commanding importance, that 
it requires the head of a politician and legis- 
lator to do it justice. Education was a theme 
to which Milton and Locke thought it their 
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honour to yield attention: it may then^ with 
propriety^ be inquired, who is it that ventures 
to advance, and oflfer her views on such a sub- 
ject? The individual is humble, indeed, but 
the whole of her career has furnished one act of 
dedication to this important topic. For seven 
years of her life, metaphysical works were 
her meat, and her drink; days and nights 
were devoted to the gratification of this in- 
satiable appetite. It was impossible, thus to 
fail of acquiring some little insight into the 
iestablished laws qf the human constitution. 
This period has been most unexpectedly suc- 
ceeded by seven years of practical investigation 
of these laws; and the combination of these 
circumstances has placed, in a most over* 
whelming point of view, the necessity of pre* 
seating to the youthful mind science in its 
simplest, its noblest, its most general, and com- 
manding point of view: and the rapid progress 
in improvement, the habitual good will during 
the hours of business, and the amiable deport- 
ment of pupils, whose studies are directed by 
an attention to this rule, daring the periods of 
relaxation, create a considerable degree of 
anxiety to give it a much wider circulation. 

It has been an inquiry of some interest, how 
this may be eflfected; and, the most probable 
lAeans appear to. be, the union of forty or fifty 
ladies, who are heads of seminaries, and mem- 
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bers of the Established Church, into an associa^ 
tlon^ by which means there might be a constant 
and friendly exchange of sentiments on the sub* 
ject of education. By this consolidation of work^ 
talent^ and piety^ independent seminaries which 
have shone as so many glittering stars in the 
firmament, would appear with the importance 
and splendour of the sun ; but to give this asso* 
ciation all that weight and influence which it is 
desirable it should possess^ to give to its laws aU 
that wisdom which they ought to display, and 
all that knowledge of human nature which they 
must evince^ it is important that it should be, 
under the patronage and direction of one or 
more of the dignitaries of the church, who 
should be identified as the fiEithers of the rising 
generation. 

Such is, very briefly, the idea I have to pre- 
sent. To enter more into the « detail is unneces- 
sary at this time; and as the catechetical part of 
this work is ofiered with a considerable degree 
of timidity, and has been withheld, till, wifh 
propriety, it could be kept back no longer, I 
shall have credit for descending from general 
topics, to a particular point, with increased 
emotion. The arguments I have to offer in its 
favour, I trust, will furnish an apology for my 
zeal and anxiety in the cause. 

I cannot but be aware, that there are a 
multitude of individuals, who look upon any 
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deviation from the beaten tracks as the rash 
effort of a warm imagination^ that may pkaae 
and dazzle for a time, but can produce no real 
or lasting beneg^t. This idea might be appli- 
cable on the present occasion, were my views 
connected with any violent depreciation of those 
plans, still in use in female seminaries, or if any 
indecorous precipitation in the work of amend- 
ment were urged; but my object is simply to 
facilitate that mental improvement which is 
working its way, and to furnish a- permanent 
foundation, upon which its towering eminence 
may stand secure, one effect of which would be, 
that, instead of individuals being borne uncon- 
sciously by the tide of popular opinion, they 
would recognise the fact, that the education of 
their daughters is reduced to a system, and 
that it is the subject of certain, fixed, well- 
k^own, and general laws. 

Who is not anxious that such an education 
ahould become national, as would concentrate 
in one individual, extremes the most opposite? 
and this will doubtless be the result of the 
progress of reason, and a judicious diffusion of 
knowledge. Is it not desirable that the mind 
should possess a considerable portion of inform- 
ation, and yet the individual remain modest 
and retiring? that, with much decision of cha- 
racter, a polite attention to the opinions of 
others should be united? that, with a scrupulous 
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regttd to the value of time^ there should be 
sweetness and complacency in the society of 
oltr connexions; so that, solitude should be 
bliss^ and society the source of delight ? that^ 
with a mind fitted for contemplation^ the at- 
tention should be alive to the ten thousand 
little comforts of life ? that^ with a keen pene- 
tration into personal defects, a mantle of ten- 
derness should be cast around the failures of 
others ? that, with a low estimate of personal 
attainments, should be united a readiness to 
allow whatever is excellent in others? that, 
profound piety should exist, without supersti- 
tion; a liberal state of mind^ without laxity; 
and a spirit of investigation, without scepti* 
cism ? That such a combination is not often 
to be found, is the idea I have imbibed: but 
all this is essential to the perfection of the 
female character; and to the due maintenance 
of that exalted station which she holds in the 
community, by which, unseen^ she gives energy to 
her sons, and by her virtues, or her vices, insures 
a nation s prosperity, or, with accelerated ag- 
gravations, hastens its downfall. Since such are 
the effects of female influence, and a combina^ 
tion of all the excellencies just enumerated is 
rare, yet, as the assemblage is occasionally found, 
it appears to be desirable, that those who would 
focilitate our national improvement, should tr^e 
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out the general principles of our nature^ whidi 
have been acted upon, when such a result Ins 
exhibited itself. 

What was the object aimed at by several en- 
lightened citizens^ when the arithmetical d^ill rf 
an American youth displayed i(;3elf ? It was to 
obtain the basis upon which his deductions were 
founded^ that the application of the prindple 
might be rendered subservient to the more rapid 
progress of ordinary capacities. In connesdon 
with this subject^ how important is a remark 
made>by Lord Bacon : ^ Rules," says he, " (Jo, 
in some sort, equal men's wits, and leave no 
great advantage or pre-eminence to the perfect 
and excellent motions of the spirit. To draw a 
straight line, or to describe a circle, by aim 
of hand only, there must be a great diflference 
between an unsteady and an unpractised hand, 
and a steady and practised; but, to do it by 
rule or compass, it is much alike.** 

The rapid spread of intellectual improve^ 
ment during the last twenty years, is surely en- 
couraging to any one willing to enter upon the 
task of its increased advancement ; and it is the 
first argument I offer, in soliciting attention to 
the idea of an association of female seminaries. 

To what art or science can we direct our at- 
tention, in which the progress is not truly inte- 
resting? Shall the subjects be geography, and na- 
vigation ? The glowing language of a celebrated 

4 
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writer^ relative to the former science^ cannot be 
improved: he says, *^The reign of George III. 
will stand conspicuous, and proudly pre-eminent 
in future history, for the spirit with which dis- 
coveries were prosecuted, and the objects of 
science promoted; and a dawn of hope ap- 
pears, that ere its close, the interesting pro- 
blem of a north-west passage from the At- 
lantic to the Pacific will be solved, and this 
great discovery, to which the Probishers, the 
Hudsons, the Davis's, Baffins, and Bylots, so 
successfully opened the way, ^11 be accom- 
plished/* And, doubtless, the increetsed know^ 
ledge of the science of navigation will not be 
•without its advantages in facilitating the solu- 
tion of this problem. Such are the laws to 
which navigation is reduced, that a seaman, 
though ignorant of mathematics, may apply 
with correctness and dexterity the rules for 
finding the longitude." The progress which 
has been made in astronomy, anatomy, and 
botany, is proverbial ; and has this arisen from 
the retrograde motion of some sister science? 
no; but from the aid they have received from 
the increased proficiency of the optician. In- 
deed,' upon the sciences of astronomy, and ma- 
thematics, the eloquent and philosophical state- 
ment of the argument by M. Condorcet, cannot 
fail to carry conviction to the mind. His 
word^, as translated by Dugald Stewart, are, 
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*' To such of my readers as may be slow in ad^ 
mitting the possibility of the progressive im- 
provemeDt of the human race^ allow me to 
state^ as an example^ the history of that science 
in which the advances of disco veiy are the most 
certain^ and in which tliey may be measured 
with the greatest precision. Those elementary 
truths of geometry, and of astronomy, which, in 
India, and Egypt, formed an occult science, 
upon which an ambitious priesthood founded its 
influence, were become, in the times of Archi- 
medes and Hipparchus, the subjects of conunon 
education in the public schools of Greece. In 
the last century, a few years of study were suf- 
ficient for comprehending all that Archimedes 
and Hipparchus knew; and, at present, two 
years employed under an able teacher, carry the 
student beyond those conclusions which limited 
the inquiries of Leibnitz and of Newton. Let 
any person reflect on these facts: let him follow 
the immense cliain which connects the inquiries 
of Euler, with those of a priest of Memphis: let 
him observe, at each epoch, how genius out- 
strips the pi^esent age, and how it is overtaken 
by mediocrity in the next ; he will perceive that 
nature has furnished us with the means of 
abridging, and facilitating our intellectual la- 
bours, and that there is no reason for appre- 
hending that such simplification can ever have 
an end, lie will perceive, thq^t at the moment 



CONCLUSION* 353 

when a multitude of particular solutions/ and of 
insulated facts^ begin to distract the attention, 
and to overcharge the memory, the former 
gradually lose themselves in one general method, 
and the latter unite in one general law; and 
that these generalizations continually succeed- 
ing Qne to another, like the successive multipli- 
cations of number by itself, have no other limit, 
than that infinity which the human faculties are 
unable to comprehend.'* 

In proportion as the mind becomes familia- 
rized with these ideas, will it be stimulated to 
action, not simply by the consideration of how 
much is done; but by the conviction of how 
much there still i*emains to do; so much that it 
seems to i-equire uncommon vigour to qualify 
for the combat, an unusual character of mind, 
that dares calculate upon the bliss of victory. 
The immense achievements yet to be made, is 
my second argument. 

We are still only emanatipg from the dark- 
ness of the sixth, and seventh centuries. We 
are but on the march from the tyranny of 
ancient prejudice, to the perfection of human 
reason; we are only emerging from that op- 
pressive bondage, upon which the old system of 
policy was founded, and on the skilful exercise 
pf which, its influence has been so long perpe- 
tuated. We are but half way upon our journey 
between the time, when every thought, on every 

A A 
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subject) was made to yield before the t^rron ot 
the Inquisition; and that aue^idoiis period 
when the perfection of human society shall 
raider the execution of sanguinary laws un- 
necessary, and the whole science of legislation 
shall be reduced to a few, grand, and drnplej 
precepts. But surely the greater part of oar 
difficulties are surmounted, and the certainty 
of our progi^ess, is more obvious, than could 
have been the advances made by our pre- 
decessors. The following argument drawn from 
Stewart's Philosophy of the human Mind, 
must be truly encouraging to those whose 
energies fail, because the combat is severe. 
He observes, "Of the progress which may 
yet be made in the different branches of 
moral and political philosophy, we may form 
some idea, from what has already happened in 
physics, since the time that Lord Bacod united 
in one useful direction, the labours of those who 
cultivate that science. At the period when he 
wrote, physics was certainly in a more hopeless 
state, than that of moral and political philo- 
sophy in the present age. A perpetual suc- 
cession of chimerical theories h^, till then^ 
amused the world, and the prevailing opinion 
was, that the case would continue to be the 
same for ever. Why then should we despair of 
the competency of the human faculties, to es- 
tablish solid and permanent systems, upon other 
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fubjecbET which are of still more serious im- 
portance? Physics^ it is trae^ is free from many 
difficulties which obstruct our progress in moral 
and political inquiries ; but^ perhaps^ this ad- 
vantage may be more than counterbalanced, by 
the tendency they have to engage a more uni- 
versal> and a more earnest attention, in conse- 
quence of their coming home more immediately 
to our * business and our bosoms/ When 
these sciences too, begin to be prosecuted on a 
regular and systematical plan, their improve- 
ment will go on with an accelerated velocity; 
not only as the number of speculative mindd 
will be every day increased by the diflfiision of 
Itnowledge, but as an acquaintance with the 
just rules of inquiry^ will more and more place 
important discoveries, within the reach of ordi- 
nary understandings.** 

If, after what has been said, it still remains 
the subject of inquiry, why I am anxious to 
press home, the importance of female education, 
end to trouble the public with my views on the 
mbject, I can only say, it was not the solitary 
exertions of a Nimrod, a Hercules, or a Semi- 
Aunis, that raised those stupendous monuments 
of human skiU, which have excited the admiral 
tion of succeeding ages. No: it appears to 
be the sole prerogative of the Infinite Mind to 
act alone. When finite minds would efiect any 
great object, it must be by the concentration of 
aa2 
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their powers by the union of their influence; it 
must l>e the act of the multitude^ not of an ind^ 
vidual. 

It is, perhaps, almost unnecessary, as an 
ailment in favour of the cause I plead^ to 
point out some circumstances respecting the 
state of society in the United Kingdom. It 
is a well-known fact, that a large part of the 
community are not members of the national 
established Church : that, on the one hand, 
the Catholics, daily augment in number^ and 
that the Dissenters, split into forty or fifty 
subordinate divisions, form a large mass of tiie 
population. In addition to this, we cannot but 
expect an influx of gaiety, and some revival of in- 
fidelity, from the closer and more general inter- 
course that exists between us, and our continental 
neighbours; whose vices are the more likdy to 
be adopted by us, since they are covered with 
an exterior garb, which must captivate eveiy 
individual of taste, and feeling. 

During the season of confinement to our 
country, which a long war imposed, there was 
time for many of the important truths of religion 
to be rivetted in the minds of our people; but 
how few can grasp the whole of a subject ! and 
each department of the community pursues the 
division of truth, which falls in with some dar- 
ling prejudice, or some favourite object. Hence, 
many of the precepts of the sacred writings 
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have been imbibed by our populace^ without 
any knowledge of the relation in which they 
stand to other parts of the Holy Scriptures. 
Hence, this doctrine of the equality of mankind, 
supposed to rest upon this infallible basis, has 
been proclaimed, without consideiiDg, that 
social *order, and universal subordination, are 
founded on the laws of nature, and unavoidably 
impose themselves upon each individual who 
becomes a member of society; without con** 
sidering the fact, that to enjoy liberty aright, 
the foundation on which it rests must be gene^ 
rally understood, and that the light of philo- 
sophy must first be universally extended. To 
the statement of one fact, without its indis- 
pensable associate being kept in view, I appre- 
hend we may trace much of that insubordina- 
tion obvious in various departments of the com- 
munity. Hence, a practical exhibition of the 
import of these precepts, " Be courteous,'^ 
" Honour all men,"* appears as though it might 
be beneficial to our associates. But while we 
would duly appreciate, and diligently cultivate 
that which is admimble in the French character, 
there is great danger of imbibing some of the 
odious maxims of their policy. 

What then is to be doner Shall we place 
around our island a barrier more, formidable 
than the ocean, to check the unparalleled ac- 
tivity of our people in their visits to the con- 
A a3 
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tinent ? Shall we do what we can to prevent 
their seeing an habitual exhibition oi the fineit 
feelings of our nature? Shall we seclude them 
from the worlds and then boast of their decision 
of character ? 

This will not do ; we must supply an anti- 
dote, as extensive as the malady, and exactly 
suited to its nature. We must give to the rising 
generation, solid and permanent principles; yeo^ 
principles more permanent^ and more solid, 
than those by which the world hai9 hitherto been 
governed. Need I say, then, that this is niy 
third argument in isoliciting, at this juncture 
the dignitaries of our church to come fiur- 
ward, and fix the wavering opinions of the 
community, by giving the impress of their 
own exalted minds, to the rising generation? 
Their patriotic spirit, their natural and ac- 
quired endowments, and their paternal con- 
nexion with the community, render it par- 
ticularly desirable that they should enter se- 
riously upon the important business of direct- 
ing the established laws of oui% constitution to 
purposes worthy of their divine origin; and 
that, after having devoted themselves to this 
important engagement, they should place the 
result in the hands of all those heads of semi- 
naries who shall willingly be guided by such 
regulations. By this, not only, would a degree 
of stability be given to the opinions of the 

4 
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commimity^ but the impnrovement of female 
edncatioa in the British empire would be^ in a 
ratio infinitely greater than any thing that has 
been witnessed at present. Lord Bacon well 
observes^ ^^ expert individuals can execute^ but 
the general counsels^ and plots, and the mar- 
shalling of affairs, come but from those that 
are learned/' 

There is yet one consideration ^hich I 
must beg permission to mention. It is the en- 
couragement to be derived from a belief in the 
ultimate perfection of the human character; 
when a variety of attainments shall adorn the 
mind, when an assemblage of graces shall ex- 
hibit themselves in the person, and when the 
beauty of these, shall be heightened, and refined, 
by the most pure^ and unaffected devotion to 
God. 

I grant, that, to a mind incapable of taking 
an extensive survey^ not only individuals, but 
nations, and empires, appear to be disposed of, 
as the caprice of fortune may direct; they sink 
and rise alternately as the intrigues of the 
cabinet, or the chances of war may direct. To 
such a mind, it only appears, that every age has 
produced heroes and politicians, that all nations 
have experienced revolutions, and that all his- 
tories are nearly alike. But, I venture to 
afiirm, that, to a mind capable of making 
the survey^ there will appear to be but throe 
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grand periods in the history of the world. Tlic 
first of these extends itself, from the creation, to 
the dehige. That, during that period, rapid ad- 
vances were made in the arts and sciences, there 
can be no doubt : but, was it not indispensable, 
that the descendants of the first transgressor 
should be swept from the earth, to mark the 
malignity of his offence, and to typify that 
destruction to which all the species were sub- 
ject } Hence, though succeeding ages doubtless 
lamented the loss of the stately edifices, of the 
colossal labours of that period, we cannot but 
bow with submission to the will of Him, who 
thus proclaimed our lost condition. In conse^ 
quence of the new covenant, we find another 
race of men repeopling the earth, and we are 
introduced to a second grand division of time, 
which extends from the deluge, to the death of 
our Lord Jesus Christ. After the deluge, three 
important preventives to the spread of deterio- 
rated morals were furnished. The life of each 
individual was materially contracted, languages 
were various, while only one was understood by 
each party; in. addition to which, the inhabit- 
ants of the renovated world, were widely dis- 
peraed. Though these circumstances were in- 
dispensably necessary to secure the good order 
of society, they greatly retarded the progress of 
improvement: but, at length, the arts and 
sciences broke through every impediment, and 
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once more stood pre-eminent in the world. The 
inhabitants were again refined in intellect, but 
corrupt in practice ; once more they abounded 
in all the conveniences and luxuries of life, but 
tbey were *^ filled with all unrighteousness, fop- 
nication, wickedness, covetousness, and ma« 
liciousuess ; they were full of envy, murder, de- 
bate, deceit^ malignity, whisperers, backbiters, 
haters of God, despiteful, proud, boasters, in- 
rentors of evil things, disobedient to parents, 
without understanding, covenant-breakers, with- 
out natural affection, implacable, unmerciful.** 
Such was the state of society when ineffable 
Purity made its appearance among mankind. 
They, with one burst of astonishment at his 
presence, exclaimed, " We will not have this 
man to reign over us;" and so fixed was the 
resolve, that they exterminated infinite good- 
ness, spotless perfection, unsullied graces, from 
the earth. They affixed the brightness of the 
Father's glory, the express image of His es- 
sence, to a cross, and, (can I write it?) ex- 
claimed, '^ Away with such a fellow from the 
earthr Surely the high dignity of the Suf- 
ferer, could never have been believed, if a 
blackness of darkness had not fallen on the 
human species, of which the darkness at His 
crucifixion was but a faint emblem. The rocks 
were rent, and nations, which till then, by their 
t^me submission, appeared to be dead^ came 
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forth ; they broke down the middle wall of par- 
tition^ which^ till then^ had divided the barr 
barians, from the citizens of Rome; and tiuj 
retired not; but shook, and convulsed, and agi- 
tated, the guilty world, till nearly every ray ci 
intellect was swept away by the fierceness of 
Jehovah's wrath. 

This tremendous transaction in the history 
of the human species is past. It conducts us 
ttf a third grand division in the history of the 
World. Of this period, eighteen hundred years 
have already elapsed ; and, we cannot doubt, 
that the Mi and rise of kingdoms are intimately 
connected with the was of man, or the extent of 
the Redeemer's empire. But this, I apprehend, 
is arsubject which will be placed in a much more 
commanding point of view, when, to succeeding 
ages, the history of mankind shall be explmned 
on great and general principles. 

The. use I make of the above observations, 
in conneadon with the hope of the future per- 
fection of the human species, is, that as no 
action can in any degree resemble those which 
are past, but the wilful neglect of submission 
to the authority of God, in opposition to light 
and evidence ; we trust that such a complete ex^ 
tinction of all mental improvement will never 
again take place. There appears, also, reason 
to believe, that as the human species have suf- 
fered ip consequence of the death of our Lord 



Jeras Christ, tb^ wiU^ in thdr collective capa« 
atj, be blessed, in virtue of His re8urrectia& 
And while we indulge the hope that tbe repe- 
tition of such a scourge will not again be. 
requisite, so the possibility of it appears tp 
diminish. 

Security unknown to the Romans is fui- 
nished against the irruptions of barbarians, by 
tbe alterations which have taken place in the 
art of war, in cons^uence of the invention of 
fire-arms, and the modem science of fort^ 
fication. 

Another, and a much more interesting 
source of national security arises fixmi the dis- 
covery of this important foct ; that ^^ the wealth 
of each nation, so £iir from depending (m^e 
poverty and depression of its neighbours, 10 
intimately connected with thdr industry atid 
opulence ; and, consequently, those commercial 
j^ousies, which have hitherto been a fertile 
source of animosity among different states, are 
founded entirdy on ignorance and prejudice.** 

In addition to these considerations, it has 
been well observed, that the art of printing 
ought, no less than the art of writing, to be 
considered as a step in the natural history of 
mankind, by which a most astonishing influx of 
knowledge is furnished, a consequent preven- 
tive to ignorance is provided, and as long as the 
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fireedom of the press remains^ an antidote to 
diivery is secured* 

It is a most important law of our constita- 
tion^ that we are never stationary; we are dther 
receding from excellency, or are on the march to 
higher degrees of perfection. Now, could the 
idea fully occupy our minds, that, while in the 
faithful discharge of our duties, we are not 
subject to a lapse into ignorance and d^rada- 
tion, we should have a most important stimu- 
lant to press forward, and we should even ac- 
celerate that event, which we look upon as 
infinitely distant. 

Whatever be the interval, it cannot he dis- 
puted, that to seize the grand, prominent, and 
capital features of a subject, and to place them 
before the youthful mind, stripped of all be- 
wildering impediments, is a dictate of common 
sense, and it appears probable, that the result 
will be beneficial, since this was the conduct 
pursued by Lord Bacon, by Kepler, and by 
Newton. It was indeed the rock upon which 
Luther rested, and which made his exertions so 
productive of the happiness of mankind. In 
applying it to the education of our children, it 
is desirable it should be pursued on that com- 
manding scale, which the magnitude of the 
object demands. 
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MEMORANDUM I.^Page 19. 

Mb. Maurice having informed his readers^ that the 
Hindoos have, from the remotest periods of antiquity, 
been divided into four great tribes, adds, ^^ The tribe of 
Brahmins alone are allowed to read and explain the 
Vedas or sacred books ; and they exphdn them as they 
please to the other three tribes, who receive implidtly the 
interpretation of their priests. What an unbounded 
latitude this must open to imposition, in religious ooiw 
oems, must be evident to every reader of reflection^ It 
has arisen from this ciiacumstance chiefly, that the pure 
and sublime theplogy of Brahma has been so debased and 
mutilated, especially on the coast of the peninsula, by the 
policy of a venal priesthood, that few of its original 
features are to be traced in the devotion of the common 
people, who are strangers to its genuine doctrines, and 
are enslaved by an everlasting round of ceremonies, not 
less painful than perplexing. The indefatigable exer- 
tions, indeed, of our own countrymen, have, of late 
years, burst asunder the veil that formerly obscured their 
religion, and the sacred language in the inscrutable re- 
I of which it wa9 so long buried. 
^^ How difficult it was, even in the time of the emperor 
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Akber, to penetrate behind that veil, will be evinced bjr 
the following interesting narrative. 

*' That prince, though bred in all the strictness of the 
Mahommedan faith, possessed a mind too liberal and 
enlarged to be holden in chains by any superstition 
whatsoever. With a deagn to choose his own religion, 
or, perhaps, firom mere curiosity, he made minute in- 
quiries concerning the several systems of divinity that 
prevailed among mankind. The letter of which Mr. 
Fraser has given to the world a translated copy*, in 
which he solicits the King of Portugal, that missionaries 
might be sent to instruct him, and his people in the doc- 
trines of Christianity, is a lingular instance of deviation, 
from the strong original bias to his own religion, in the 
mind of a Mahommedan. Akber was successful in his 
researches among all classes of religious votaries, except 
the Hindoos: from a knowledge of their sacred mysteries^ 
he found himself excluded by a line which it was impos- 
sible to pass. Diametrically oppofflte to the MalKmw 
medan and other systems of. faith, which eagerly em- 
brace proselytes of every description, the Brahmin 
superstition rejected all converts, and, consequently, de- 
fied all investigation. Not all his ai j^ority nor pro- 
mises could induce the priedts of that order to reveal the 
principles of their faith: at length, artifice succeeded 
where power failed; and, in Feizi, the brother of his 
minister and ponfident, Abul Fazil, a proper instrument 
seemed to be found to accomplish the desired objectk 

^* Feizi was, at that time, but of tender years, but 
sufficiently advanced to receive instructions for the part 
he Was to act. Under the character of a poor orphan of 

♦ Sec Frascr's Nadir Shah, p. x», where that letter it pvcn at 
length. 
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the sacerdotal tribe, he was received into the house, and 
under the protection, of a learned Brahmin at Benares, 
and, in the course of ten years, not only became master of 
the Sanscreet language, but of all the various branches of 
science taught at that celebrated university. The time 
approached for his return to the court of Akber, and 
measures for his safe and unsuspected departure from his 
patron, and the city where he had so long resided, were ao 
cordingly taken by the anxious monarch. An ardent 
passion, conceived by the youth for the beautiful daughter 
of the Brahmin, and the impulse of gratitude, strongly 
acting upon a generous mind, seduced him, in a moment, 
when virtuous principles predominated over the sug- 
gestions of vanity and ambition, to prostrate himself at 
the feet of his injured preceptor, to confess the intended 
fraud, and, amidst a flood of tears, to solicit his for- 
giveness. 

" The venerable priest, petrified with horror at the 
tidings, remained for some minutes in agonizing suspense 
and profound silence. At length, starting from his 
reverie, without descending to the bitterness of invective, 
he seized a poniard which hung at his girdle, and was 
just going to bury its point in his own bosom. The 
unhappy youth, arresting his uplifted arm, conjured him 
to attempt nothing against so sacred a life, and promised, 
cheerfully to submit to any severities that might expiate 
h'ls offence. The Brahmin, who revered the uncommon 
genius and erudition of hisfpupil, now burst into tears, 
and declared his readiness to forgive him, as well as to 
continue in life, if he would grant him two requests. 
Feizi, with transport consented; and solemnly swore to 
hold his injunctions inviolably sacred. These injunctions 
were, that he should never translate the Veda3, nor 
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reyeal to any penon whatever, the mysterious symbol of 

the Brahmin creed. Feizi kept the solemn promUe he 

had made, as long as the Brahmin Kved, but omaidered 

Jiimself released fitHn the oUigatiob at the moment of his 

death. He then imparted to the aeoetary of Akber the 

leading principles of the Bndmiin fidth; which that 

writer detukd in the Ayeen Akbery; the first, thouj^ 

not the most ample, source of all the real knowledge wc 

have obtained oonoeming the thedogy and literature of 

Hindostan."" 

/fufiofi Antiquiiies, voL iy. p. M— -08.' 
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When sun went down Gcneas, 

The sun was risen ' 

Sun was set ■ 

Sun arose ■ 

If the sun be risen Exodus, 

Sun is down Leviticus, 

Not sun go down Deuteronomy, 

Groing down of the sun Joshua, 

Sun was down — _ 

Sun, stand thou still ■ 

The sun stood sdU —__ 

Soon as the sun is up 

Son went down ■ ■ 

The Sim went down ft Samuelj 

Till the sun went down — .— 
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Cbnptcr. Ver. 

Whensunriseth 2 Samuel, xxiii. 4 

Thesunmiseth Psalm dv. %% 

Sun also anseth, and the) Ecclesiastes, i. 6 

sun goeth down J 

Sun, dial of ...: Isaiah, xxxviii. .8 

Sun shall no more go down Ix. 20 

Sun stood still Habakkuk, iii. 11 

Maketh his sun to rise on | Matthew, v. 45 

the evil j 

Sun was up, they were I xiii. 6 

scorched ) Mark, iv. 6 

When sun was set they \ j^ 82 

brought the sick j 

Sun was setting Luke, iv. 40 

Sun is no sooner risen with \ James, i. 11 

a burning j 

Living beneath the splendour of a brighter day than 
that in which Tycho flourished, how obvious is it, that 
these, and amilar expressions contained in the Bible, were 
used in conformity with the opinions of the times ! The 
facts connected with these expressions, show that it was 
sufficiently difficult to teach the persons addressed, the 
science of morals, or the one more complex of theology 
without adding to that, an attention to astronomical pecu- 
liarities. But, though at that period it would have been 
very inconsistent, and altogether subversive of the aim of 
the speaker, to have attended to these points, yet it is 
very satisfactory to find in these latter times, even this 
science lends its aid to show, that no rash or unguarded 
expression has crept within the four corners of that Book, 
which asserts itself to be our infallible guide. 

There is a spotless temple rearing to EmmanueFs 
honour, and it is truly delightful to see the several 
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builders actively employed, in doing whaf they can, to 
facilitate the progress of this lasting monument: and 
doubtless he, who, by a series of astronomical calcola- 
tions, intends to evince, " that the standing still of the 
sun,'' " the retrogression of the shadow on the dial of 
Ahaz,'' and the " darkness at the crudfixion,** agree 
with the testimony of ancient astronomers, is about to 
place one new stone on the costly edifice, rearing to 
Jehovali's pr^se. • 
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One of the most remarkable circumstances attending 
the moon, is the continual change of figure to which she 
is subject : sometimes she appears perfectly full, or cir- 
cular, at other times only half or a quarter illuminated, 
changing through a great variety of figures. And as 
these changes are always the same, at the same elonga- 
tion from the sun, they prove that she receives her 
light from that luminary : for the moon being enlighten- 
ed oof that side only which faces the sun, a greater or 
less quantity of that enlightened part will be viable, ac- 
cording as it is turned towards us, or from us ; and her 
figure will consequently appear to vary through the 
whole of her revolution. This may be easily illustrated 
by means of an ivory ball, which being held before the 
candle in various positions, will present a greater or less 
portion of its iUuminated hemisphere to the view of the 
observer according to its situation. 

The same thing may also be shown thus : let S re- 

* present the sun, T the earth, and A, B, C, D, &c. the 

moon^s orbit : then, when the moon is at A, in conjunc- 
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tion with the sun S, her dark side bang entirely turned 
towards the earth, she will disappear, as at a, and is now 
called the new moon. When she conies to her first oc- 
tant at B, or has gone through an eighth part of her 
orbit, a quarter of her enlightened hemisphere will be 
turned towards the earth, and she will then appear hom- 
ed, as at b. When she is at r, or has gone through a 
quarter of her orbit, she shows one half of her en- 
lightened hemisphere, as at C, and is then said to be a 
quarter old. At D, she is in her second octant, and by 
showing us more of her enlightened hemisphere than at 
c, she appears gibbous, as at d. At E, her whole en- 
lightened mde is turned towards the earth, and she now 
i^>pears round, as at ^, and is said to be at her full, In 
her third octant at P, pfit of her dark side being turned 
towards the earth, she again appears gibbous, and is- on 
the decrease, as at ^ At Q, we see just one half of 
her enBgh^ned side, al which time she appears still 
farther decreased, as at g. When she comes to her 
fourth Octant at H, we only see a quarter of her en- 
lightened hemisphere, which occasions her to appear 
homed, as at h. And at A, having now completed her 
course, she again disappeiurS) or becomes a new mooi]^ as 
before. 



MEMORANDUM.— Page 167. 

When the conversation on the method of finding 
the stats was written, and, itideed, till 250 pages of the 
volume were printed, I intended only to present two or 
three detached constellations. But, the decided expres- 
sions of approbation th^ map now introduced has received, 
B B 3 
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have led me to deviate from my original intention. This 
deviation will account for the use of some words in this 
dialogue, which now appear to be injudidousiy applied. 

As two representations of Ursa Major are now given, 
it seemed desirable that th^ second should not be below 
the pole, that to young persons, some idea of the revolu- 
tion of the stars around a fixed point might be brought 
before their view. To save the pupil'^s time in copying this 
little production, I add, that Q in Canis Major is the 
centre of the circle, the arc of which passes from h in Ursa 
Minor, to Coma Berenices. R, The only star of im« 
portance in Camelopardalb, and/ consequently, the only 
one introduced into the map, in the centre of a cirde, 
the arc of which extends from Coma Berenices, to 
Cygnus. 

S, in Orion, is the centre of a cirde, the arc of which 
extends from the Pole Star, to Cor Hydrae. 

T, in Hercules, is the centre of a arde, the arc of 
which extends from the Pleiades, to Markab. 

V, in Serpens, is the centre of a cirde, the arc of 
which extends from Castor, to Algenib. 
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* 

A VIEW of this figure will render what has been said 
in the body of the work obvious. Let S be the sun, e 
the earth in summer, when its north pole n inclines to- 
wards the sun, and E the earth in winter, when its 
nortli pole declines from him. SEN and N W S is 
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the horixon of the north pole, whi<}h is co-incident vnih 
the equator ; and in both these portions of the earth, 
T S d:i ^ is the moon^s orbit, in which she goes round 
the earth, acoordmg to the letters abed, A B C D* 
When the moon is at a, she is in her third quarter to the 
earth at e, and just rising to the north pole n; at d she 
changes, and is at the greatest height above the horizon, 
as the sun likewise is ; at c she is in her first quarter, set- 
ting below the horizon ; and is lowest of all under it at 
d when oppodte to the sun, and her enlightened side to- 
wards the earth. Thus, in our summer, the moon is 
above the horizon of the north pole while she describes 
the northern half of the ecliptie T ^ ^, or from her 
third quarter to her first ; and below the horizon during 
her progress through the southern half ^^ T2P T ; high- 
est at the change, most depressed at the full. But in 
winter, when the earth is at E, and its north pole de- 
clines &om the sun, the new moon at D is at her greatest 
depresaon below the horizon NWS, and the full moon 
at B at her greatest height above it; rising at her first 
quarter A, and keeping above the horizon till she comes 
to her third quarter C. At a mean state she is £3| 
degrees above the horizon at B and b, and as much 
below it at D and J, equal to the inclination of the earth's 
axis F. S ^ or S TJp are, as it were, a ray of light pro- 
ceeding from the sun to the earth ; and shows that when 
the earth is at e, the sun is above the horizon, vertical 
to the tropic of Cancer ; and when the earth is at E, he 
is below the horizon, vertical to the, tropic of Capricorn. 

T%is extract, with tfie accompanying iUustratian, 
from Fergu9orCs Astronomy, p. 22S. 
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MEMORANDUM.— Page 76. 



Suppose a spectator at a sees the moon in the horizon at 
B ; he will see her under the angle cab; because the ray 
from her upper limb d o, will be so refracted by the earth^s 
atmosphere at o, as to be bent into the direction o a; 
and as we see every tiling al6ng that line in which the 
rays come to us last, we see the upper limb of the moon 
d along the line a c, and, of course, greatly magnified. 
But when she arrives more in the zenith, or at the meri- 
dian A, the rays are not so much refracted as when they 
fall more obliquely on the atmosphere ; therefore she ap- 
pears near her natural size. The moisture and vapours 
generally over our island contribute to this deception. 
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7%^ Length of the Year qf ike Jbwr newly-dMCOvered 
Pla^tete. 



Ceres 


Ynn. 


D»jr». 


Hours. 


Minnte*. 


Seeoods. 


4 


221 


12 


66 


9 


Pallas 


4 


«21 


17 





67 


Juno 


4 


130 


23 


57 


7 


Vesta 


8 


240 


4 


55 


12 
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When we reflect upon the diminutive stature of man, 
bearing a less proportion to the bulk of the earth, than 
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the smallest microscopic insect does to the plant on which 
it lives, we must be surprised at the portion of astrono- 
mical information he possesses. Still there are a multi- 
tude of problems he cannot solve ; to reason from ana- 
logy is in many cases the utmost he can do. There was 
a period, in which this mode of reasoning was of consi- 
derable consequence in establishing the figure, and the mo^ 
tion, of the earth. It is not now without it uses in judg- 
ing of the atmosphere of the moon. It is, therefore, ex- 
ceedingly satisfactory to the inquiring mind, to trace a 
resemblance in the laws, which govern sublunary, and 
celestial, bodies. Nothing is more obvious, than that the 
multiplied moons to the distant planets, are a compensa- 
tory contrivance. Our present inquiry is, Is there any 
thing of the sax^e kind evinced in the more minute ope- 
rations of nature ? Dr. Paley has favoured the public 
with a distinct chapter in his Natural Theology on this^ 
subject; to that I must refer the reader for a more ample 
elucidation of the point. In the interval, he may not be 
displeased with this concise illustration. The large head 
of the elephant rendered it necessary, that it should not 
be detached from the body by a long neck. But with a 
neck so short and inflexible, and head so large, upon a 
body of such an elevation, how was it to be supplied 
with the means of nutrition.'* We receive an answer, 
when we observe the length and flexibility of his pro- 
Ujscis. 

The bat can neither run upon its feet, nor raise 
itself from the ground by their means. What is to be 
done.'* It appears likely that it should be the most 
helpless of animals. To prevent this, the Creator has 
deviated from the arrangement observed in the wings of 
pther birds, and has placed a bent claw in its wingi', so 



378 MBMORANDA. 

that it can hook itself to any thing on which it wiahef 
toaHght 

<< The upper bill of the parrot is so mudi hooked, 
and so much overlaps the lower, that if, as in other birds, 
the lower chap alone had motion, the bird could scarcely 
gape wide enough to receive its food : yet this hook and 
overlapping of the bill could not be spared, for it forms 
the very instrument, by which the bird climbs ; to say 
nothing of the use which it makes of it in breaking niits 
and hard substances, upon which it feeds. How, there- 
fore, has nature provided for the opening of this secluded 
mouth? by making the upper chap moveable as well 
as the lower. In most birds, the upper chap is con- 
nected, and makes but one piece with the skull ; but in 
the parrot, the upper chap is joined to the bone of the 
head by a strong membrane, placed on each mde of it, 
which lifts and depresses it at pleasure.^ 

<< The spider^s web is a compensating contrivance. 
The spder lives upon flies, without wings to pursue 
them; a case, one would have thought, of great difficulty, 
yet provided for, and provided for by a' resource, which 
no stratagem, no effort of the animal could have pro- 
vided, had not both its external and internal structare 
been spedfically adapted to the operation.*" 

'< Some say^ that in the origin of things, 
When all creation started into birth, 
The infant elements receiv'd a law, 
From which they swerve not since : that under force 
Of that controlling ordinance they move, 
And need not His Immediate hand, who first 
Frescrib'd their course, to regulate it now. 
Thus dream they, and contrive to save a God 
Th' incumbrance of his own concerns, and spare 
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The great Artificer of all that mOTes 
The stress of a continual act, the pain 
Of unremitted vigilance and care. 
As too laborious and severe a task. 
So man, the moth, is not afraid^ it seems. 
To span omnipotence, and measure might. 
That knows no measure, by the scanty rule 
And standard of his own, that is tonlay^ 
And is not ere to-morrow*8 sun go down. 
But how should matter occupy a charge. 
Dull as it is, and satisfy a law 
So vast in its demands, unless impelPd 
To ceaseless service by a ceaseless force, 
And under pressure of some conscious cause? 
The Lord of all, himself through all diffiis'd. 
Sustains, and is the life of all that lives. 
Nature is but a name for an effect. 
Whose cause is God. He feeds the secret fire, 
By which the mighty process is maintained, 
Who sleeps not, is not weary ; in whose sight 
Slow circling ages are as transient days; 
Whose work is without labour ; whose designs 
No Baw deforms, no difiiculty thwarts ; 
And whose beneficence no charge exhausts. 
Him blind antiquity profan*d, not serv'd. 
With self-taught rites, and under various names. 
Female and male, Pomona, Pales, Pan, 
And Flora and Vertunmus ; peopling earth 
With tutelary goddesses and gods. 
That were not; and commending as they would 
To each some province, garden, field, or grove. 
But all are under one — one spirit-^ His, 
Who wore the platted thorns with bleeding brows. 
Rules universal nature. Not a flow'r 
But shows some touch, in freckley streak, or stain, 
* Of his unrivall'd pencil. He inspires 
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Their balmy odours^ and imparto their huei , 
And bathes their eyes with nectar^ and includes. 
In grains as countless as the sea-side sands. 
The forms, with which he sprinkles all the earth. 
Happy who walks with him ! who what he findt» 
Of flavour, or of scent, in fruit, or fiowV, 
Or what he views of beautiful, or grand 
In nature, from the broad majestic oak - 
To the green blade, that twinkles in the sun. 
Prompts with remembrance of a present God. 
His presence, who made all so fiur, perceived 
Makes all still fairer/' 



MEMORANDUM VIII.— Page 187. 

*^ Among the astronomers of Cbaldea, Nimrod was 
known by the names of Orion and Belus. The Phoeni- 
cians conferred on him a title implying somewhat more 
than Bel or Belus, and meaning the sun in that full 
meridian strength, in which he attacked and overcame the 
Nem«an Lion.^ 

Maurices Hiitoty of Hindostan^ vol. ii. p. 28. 



MEMORANDUM IX.— Page 46. 

Sun's diameter S2' S5'' 6 1 Greatest. 
81 81 V Least. 



} 



3« 3 S 3 Mean. 

S'' i Parallax. 

The sun's spots appear to describe right lines about 
the latter end of November^ and the be^nning of 
December, and at the beginning of June, and the end of 
May, as in Fig. 2. 



^ 
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From June to December, their path appears as in 
Fig. 1; and from December to June, as in Fig. 8. 

In the year 1779, Sir William Herschel measured 
a spot, and found it 50,000 miles in diameter, or mova 
than six times the diameter of our earth* 

Sun'^s diameter 111.454 ^ , ^ , 

volume 1884472 J That of the «irth 

mass 837086 ) ^'^^ ^- 

density ^ of the earth^s. 

...... spots revolve in S7 d. 7 H • 37 m. 

sidereal revolution, 25^ days. 

One pound on the earth would wagh S7.968. 



MEMORANDUM X,^Page 03. 
The Lunar Nomcnctature qf Ricciolus. 



I. Blancanus. 
S. Clarius. 

8. Tycho. 

4. Filatus. 

5. Arzachel. 

6. Ftolemsus. 

7. Bullialitus. 

8. Schickhardus. 
9* Gassendus. 

lO. Grimaldus. 

II. Hevelius. 

12. Eeplerus. 

13. Copernicus. 

14. Eratosthenes. 

15. Aristarchus. 

16. Heraclides. 

17. Plato. 



18. Archimedes. 

19. Aristoteles. 

50. Zoroaster. 

51. Endymion. 

22. Hercules. 

23. Atlas. 

24. Mercurius. 

25. Fossidonius. 

26. Menelaus. 
27* Cleomedes. 

28. Censorinus. 

29. Langrenus. 
SO. PeUvius. 

31. Fracastorius. 

32. Theophilus. 

33. Cyrillus. 

34. Catherine. 
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MEMORANDUM XI.— Page 197. 

Thesk mansions of the moon are marked on the 
cdesdal globes made and sold by Mr. G. Adams, T^ater- 
loo Place. 



MEMORANDUM XII.— Page 284. 

HEsnaus was the son of Atlas, a regal astronomer^ 
who reigned in the west of Afiica, and brother of tlie 
Atlantides, or Pleiades. 



MEMORANDUM.— Page 146. 

De. Halley conceived the whole solar system, to- 
g(Hher with all the systems of the stars, to be in motion 
round some point, which is the centre of gravity of the 
whole; and, in pursuing this idea, tlie following re^ 
flections naturally occurred to him: <^ If the number of 
stars be finite, and occupy only a part of space, it will 
follow, that they must be surrounded by a void. But as 
this void can have no action upon tlie bodies which it en- 
virons, those bodies must exert all their force upon each 
other without equilibrium, and without compensation.— 
Those which are at the extremities, or near the borders 
of the void, will be strongly and continually attracted by 
those near the centre; and these efforts continued and 
multiplied through a number of ages, must, at length, 
draw all the suns and planets into that point, and form 
one immense mass, which must for ever remain diere 
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without action and without motion. But if, on th^ oon^ 
trary, the number of stars be infimte, and the sjrstems 
without bounds, all the forces will be balanced among 
themselves; the suns and planets will preserve the paths 
prescribed them, and the order of the universe will be 
perpetually the same.^ 



MEMORANDUM XIII.— Page 897. 

As assemldage of thirty-one stars to the south-east dt 
Orion, is known by the general term of Canis Major; 
while Sinus is confined to the bright star in the Dog^s 
mouth. For a more extended use of the term Sirius, I 
am sanctioned by Mr. Maurice, who says, ^^ Admitting, 
upon the strong evidence adduced by Mr. Bruce, the 
identity of Osiris and Sirius, I must contend for apply-, 
ing the former name Odris, to the whole constellation, 
and the name of Anubis to that resplendent star which 
astronomers observe to be in the mouth of the Dog, and 
which may more properly be called the Dog Star. In 
fact, on the old Egyptian sphere, the Canis Major is 
deagnated exactly like the figure of Anubis, which they 
pubhcly exhibited on the approach of the inundation, 
that of a human figure with a dog'^i head placed upon its 
shoulders *.'" 

* History of Hindostan, vol. i. p. 189. 
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The Comtellatione iniroduced by Hevelius. 

HereUnt. FlanutcAd* 

tyrix 19 44 

Leo Minor. Little Lion 58 

Asterion and Chanu Greyhounds ....28 S5 

Cerberus 4 

Vulpecula et Anser. Fox and Goose S7 85 

Scutum SobiedcL Sobieski's Shield ... 7 

Lacerta, Lizard 10 16 

CamdojMrdaEs. Camelopaid 82 58 

Mottoderos. Unicom 19 81 

Sextans. Sextant 11 41 
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NOTES. 



NOTE I.— Page 815. 

1 HAT this remark may be understood in its largest 
latitude, and receive that attention which its importance 
demands; I observe, that some animals, on which the 
experiment has been made, have lived without the spleen 
for some time; still this does not prove it was an unneces- 
sary addition, since it acts as a cushion to fill up a ven* 
tnde, which, unless it was occupied, would leave the 
parts adjoining, loose, and unsteady. 



NOTE II.— Page 888. 

Shouli) it be observed, that the births of such men, 
as Cyrus, Alexander, and Augustus, are to be ranked 
among the natural occurrences of every day; I answer, 
that the very terms, ordinary occurrences and laws of 
nature, imply the direction of a great law-maker; and, that^ 
because laws act uniformly, it is most inaccurate to judge, 
that there is not a Bdng who makes, and regulates the 
developement of, these laws. Truly, it was a natural cir- 
cumstance, that Cyrus should be bom; but, in tracing 
the developement of Qod's plans, it is interesting to aee^ 



NOTES. 389 

that " Xenophon himself, who wrote his histoiy, neTer 
exhibited hint as an invincible hero in stronger terms 
than Isaiah. He was to oome flushed with conquest to 
the subjugation of a vast city ; and from vanquished 
nations, he was to go up against an empire which had 
forged chains for all its neighbours. Accordingly, Xeno- 
phon enumerates fourteen nations which he either sub* 
dued by the force of arms, or which submitted to Kim, 
and over which he reigned, besides Babylon. ^ Thus 
saith the Lord to his anointed, to Cyrus, whose right 
hand I have holden to subdue nations.*^ And without 
any great exaggeration to increase the pomp of his style, 
at the head of his decree in favour of the Jews, h^ 
writes, * Thus saith Cyrus, king of Persia, The Lord 
God of heaven hath given me all the kingdoms of the 
eirth;'' 

It must be admitted, that the prediction is sufficiently 
dear, respecting the principal instrument: it was no less 
so respecting those which were subordinate. It was not 
to be subdued by Medes alone, neither by Persians 
alone, but both these were to form the destroying army, 
under one leader. The command was, *^ 60 up, O 
Elam,^ the ancient name of Persia; " Be^ege, O Media.'* 
Cyrus, as king of the Persians, employed his own forces; 
and the Medes were consigned to his command in this 
expedition by their monarch, to whcMn he was related, by 
double ties of consanguinity. 

The time was determined and described with the 
same accuracy. It was to tfike place by night, ^' a night 
of festivity, a night of riot and of intemperance.^ 

And the more minutely we examine the pages of 
history, the more satisfactorily shall we see the developed 
ment of bothf these laws ; namely, that events transpire 

cc3 
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aooording to naiural or unifbrm laws, but thai these 
laws in all their appCcatioiis are agreeable to the appoint 
iDent of Infinite Wisdom. Thus, the artful policy and the 
superior force of Philip rendered his ascendency c^et 
the rest of Greece a natural result ; it as naturally fol- 
lowed, that he should be chosen generalisamo of the 
confederated Greeks against the Per^ans. His son, con- 
scious of his mental resources, flew in bis career like an 
eagle. He crossed the Hellespont, viated Ilium, sub- 
dued Aoa Minor, conquered Syria, exterminated the 
Tyrians, marched into Egypt, built Alexandria, tra- 
yersed the northern Asia, crossed Paropamisus, ooi»- 
quered the nations to the west of the Indus, and subdued 
Western India itself. 

All this we properly ascribe to his ambition, but ini^ 
properly forget that this was productive of benefidal 
results to mankind. 

It would surely have been quite as natural, that the 
result should have been detrimental, and infinitely more 
natural, than that it should have been the means of pre- 
paring the way for recdving information of the advent of. 
our Lord Jesus Christ. 

In perusing the annals of the Roman history, the 
kingly authority yields naturally to the consular govern- 
ment, and this as unavoidably bows before him who was 
vested with the imperial purple. The seven first cenr. 
tunes of the existence of this emjniie were filled with a 
rapid succession of triumphs ; but Augustus, ^' incfined 
to peace by his temper and rituadon, discovered that 
Rome, in her present exalted situation, had much less to 
hope than to fear from the chance of aims; the under- 
taking became eveiy day more difficult, the event more 
doubtful, and the possessions more precsirious and lesa 
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bto^ficaal. The experienoeaf Augustus added weight lo' 
flieae. salutary reflections, and efiectually conriiioed him,; 
that by the pru^nt yigour of his counsels^ it would be 
msj to secure every conceasioii, whidi the safety or the . 
dq^ity of Borne might require {rata the formidable bar- 
barians *.^ Such is the testimouy of Mr. Gibbon, an 
author, I faresume, not to be condemned for his attach.' 
ment to the cause I {dead. Well ms^ I ask, why did so- 
Hure a character exist at all ? but why did this consum* 
mate politician live at this moment? why did Jn be- 
come sole master of the Roman worid ? why not Marc 
Antony or Lepidus? why did he now succeed in a pio- 
ject, wUch, at an earlier period of the Roman emjMre^ 
would have cost him his life, and ao dexterously, that 
monarchy was not during his life expressive; but he, who 
had dared to new^model the state, was as a god worships 
ped after his decease ? How was it, that, after sev^i ceok 
turies, just at this needed moment, universal peace watf 
established P How was it, that, after the calamities which 
exhibited themselves from the time of Marius, which were 
filled with recitals of sanguinary proscriptions, and 
crowded with images of martial horror, that peace, and 
happiness, and order, should be restored ? How was it^ 
that, just at this moment, a man should arise, who 
preferred the use, to the abuse of power, on whom the 
smiles €£ fortune acted so marvellously, that they turned 
the sanguinary tyrant into a mild and generous prince ? 

All this was subservient to the consummation of the 
work, commenced by Alexander. He had built cities^ 
introduced wholesome laws, and had instituted the means 
cf communicauon with the most distant provinces, ao that 

* Decline and Fall of the Roman Empire, vol. i. page a^ 
c c 4 
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they could be appiued of erery oocuirenoe of. interat^ 
that transpired in the known world; among the rest, of 
the incarnation of mane's Restorer to bliss. And it is not 
ami^ytobe considered a natural occurrence, but alsoasa 
designed and merciful selection by the Deity, that He^ 
who was to come, chose not the confines of Alexander's 
conquests for his abode, but the spot as nearly as pos- 
sible central between Macedon and India. But this evil 
dispodtion of man, for ever at variance with the bene- 
volent plans of the Deity, creating wars, shattered the 
kingdom omsolidated by Alexander, and thus it con- 
tinued till this migh^ emjnre was swallowed up by the 
S,^rpassing majesty of Rome. Then, again, a finee inter- 
course existed all over the world; and, lest any banner 
should present itself, to oppose the knowledge of the 
Saviour'^s birth, a period of universal peace was selected 
for his coming; as an Evidence of which the Uoddy 
pcNTtal of war was shut, the gates of the temple of Janua 
were closed. But still the descendant of David, from 
whom our Redeemer sprang, was in obscurity* What 
shall draw her thence? Shall he, before whom tributary 
kings cast their crowns, think of her? no; but in the 
gratification of his ambition, the end shall be secured. 
AU heaven b on the move to. make way for the descent 
of the Son of Righteousness. Earth feels the impulse, 
Augustus sends forth the decree, that all the world shall 
-be taxed ; but though the movement is made, a few mare 
rising, a few more setting suns must intervene! But 
Augustus has made the decree ! What can be done ? 
The world is to be taxed, all the names are to be repB' 
tered, and the names of Joseph and Mary not be re^ 
cord^ there! Something perfectly natural n^ust inter- 
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yene. Tes, there is time ! one more bloody war may be 
commenced, and be closed ; the Germans may issue fixmi 
their forests, and from their morasses, and yet the jgates 
of Janus be shut, when the Prince of Peace shall appear. 
Yes; Augustus shall lose a Varus and his three legions; 
he shall be reminded of the vicissitudes of fortune; seven 
and twenty years shall roll by, and theuy in the republi- 
cation of the decree, the pride of Augustus shall be 
gratified, and the ends of heaven shall be answered. 
Thus do natural occurrences evidently fall under some 
grand general law of Infinite Wisdom, though with thost 
laws we are unacquainted. 



NOTE III.— Page 341. 

I SHALL present to the reader two spedmens of th» 
character which the age of chivalry furnishes : the first, 
of Edward the Black Prince; the second, of Sir Philip 
Sidney. Mr. Hume says, of the former, " Soon after 
the glorious battle of Poictiers in 1366, he landed at 
Southwark, and was met by a great concourse of people 
of all ranks and stations. His prisoner, John, king of 
France, was clad in royal apparel, and mounted on a 
white steed, distinguished by its size and beauty, and by 
^ richness of its furniture. The conqueror rode by his 
ride in meaner attire, and carried by a black palfrey. In 
this situation, more glorious than all the insolent parade 
of a Roman triumph, he passed through the streets of 
London, and presented the king of France to his father, 
who received him with the same courtesy, as if he had 
been a neighbouring potentate that had voluntarily come 



to fuj him m friendly Tint It is impossibley oo icAeeU 
ing on this noble conduct, not to perceiye the advantagei 
which rcsuhed ftom the otherwise whimsical principles of 
cbiTahry, and whidi gave, even in those rude times, some 
fluperiority even over people of a more cultivated age and 
nation •." 

Mr. Kett has thus epitomized the character of the lat-^ 
ter individual: ^ Sir Philip Sidney, descended from John 
Dudley, Duke of Northumberland, by the mother^s side;, 
was bom at Penshurst in Kent in 1554, and died at the 
age of S2. During his education at Shrewsbury and Ox- 
lord, he made an astonishing proficiency in all branches 
of learning. His conduct was, upon all occaskms, such as 
to do honour to a true knight. He could not brod^ the 
least affront, even from persons of the highest rank, as 
he proved by his spirited bdiaviour to the haughty Earl 
of Oxford, a nobleman very high in the favour of Queen 
Elizabetii. 

^ This quarrel occasioned his retirement from court, 
during which he wrote his romance called Arcadia, whidi 
he dedicated to Ins sister, the Countess of Pemhtike. 
At the grand tournament held in 1581, for the entertain* 
ment of the Duke of Anjou, when he came to London to 
aolidt the Queen in marriage. Sir Philip went through 
his feats of arms with great ability, and gained singular 
commendation. Such was lus fame for relieving all who 
were in distress, that when the Spaniards had seized the 
kingdom of Portugal, Don Antonio, the chief competitor 
for the crown, applied to him for his assistance. He was 
appointed governor of Flushing, one of the towns de- 
livered by the Dutch to the Queen, and in several 

* Hume, vol. iii. p. 4^0. 
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actioiui with the enemy, behared with extraordinary 
courage, and with such mature judgment, as would have 
done credit to the most experienced commanders. Hit 
high renown aad great deserts were so well known 
throughout Europe, that he was put in nomination for 
the crown of Poland upon the death of Stephen Batori ; 
but the Queen refused to further his promotion. On the 
SSd of September 1586, being sent out to intercept a 
convoy that was advancing to Zutphen, he fell into an 
ambuscade, and received a fatal wound in the thigh. Iki 
his sad progress from the field of battle, passing by the 
rest of the army, where his uncle, Robert Earl of 
Leicester was, and being thirsty with exces^ve loss of 
blood, he called for drink, which was soon brought him : 
but, as he was putting the bottle to his mouth, he saw a 
poor soldier carried along who had been wounded at the 
same time, eagerly fixing his eyes upon it. As soon as 
Sir Philip perceived his inclination, he delivered the 
bottle to him with these words — * Thy necessity is greater 
than mine.^ This action discovered a disposition so ten- 
der, a mind so fortified against pain, a heart so over- 
flowing with generosity to relieve distress, in opposition 
to the most urgent call of his own necessities, that none 
can read a detiul of it without the highest admiration. 
Finding himself past all hope of recovery, he prepared 
for death with the greatest composure, and assembled the 
clergymen of divers nations, before whom he made a 
full confession of his Christian faith. The closing scene 
of his life was the parting with his brother Sir Robert 
Sidney, of whom he took leave in these words : * Love 
my memory, cherisli my friends ; their faith to me may 
assure you they are sincere : but, above all, govern your 
will and affections by the will and word of your Creator, 
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in me beholding the end of the world, with all her 
ranities.'* As he had been, during his life, beloved, ad- 
mired, and almost idolized by all ranks of men, so was 
his death most deeply lamented. He was the fairest 
flower of chivalry, the bright jewel of an illustrious court, 
and a pattern of superior excellence, even in an age of 
heroes V 

Nor let it for a moment be forgotten, that every 
nation, and every age, has presented those, who have 
most appropriately borne the honourable, but abused, 
name of Christian. Let any one attentively read Dean 
Milner^s Church History, and doubt respecting the accu- 
racy of this statement will not remain on his mind. The 
character of the Christian missionary, as portrayed by 
the Bishop of Worcester, may not be here improperly 
introduced. He is speaking of charity, when he adds, 
^ Indeed, the difficulties, the dangers, the distresses, of 
all sorts, which must be encountered by the. Christian 
missionary, require a more than ordinary degree of that 
virtue, and will only be sustained by him, whom a 
fervent love of Christ, and the quickening graces of his 
Spirit, have anointed, as it were, and consecrated to this 
arduous service. Then it is that we have seen the faith- 
ful minister of the word go forth with the zeal of an 
ajposd^, aud the constancy of a martyr. We have seen 
him forsake ease and affluence, a competency, at least, 
and the ordinary comforts of society; and with the 
Gospel in his hand, and his Saviour in his heart, make 
his way through burning d«scrts and the howling wilder- 
ness, braving the change of climates, and all the inoon^ 

• Lord Lyttelton's Life of Henry the Second, voL iii, p. ^4." 
Bio^^raphia Britannica, article Sidney, 5cc« 
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Teniences of long and perilous voyages; submitting to 
the drudgery of learning barbarous languages, and to 
the disgust of complying with barbarous manners ; watch* 
ing the dark suspicions, and exposed to the capri- 
cious fury of savages; courting thdr offenave society, 
adopting their loathsome customs, and assimilating hit 
very nature, almost to theirs ; in a word, * enduring all 
things, becoming all things,^ in the patient hope of finding 
the way to their good opinion, and of succeeding finally,' 
in his unwearied endeavours to make the word of life and 
salvation not unacceptable to them. I confess, when T 
reflect-on all these things, I humble myself before such 
heroic virtue : or rather, I adore the grace of Grod in^ 
Jesus Chri;st, which is able to produce such exampks of 
it, in our degenerate world.'* 

Could the Bishop thus have spoken, if the worl^ had . 
not presented heroic worthies, which nothing short of the 
Christian religion could have furnished ? 

Read of the patience and the tenderness, the zeal and. 
the wisdom of a Ziegenbalg, a Swartz, a Gericke, Kh 
Eliot, a Brainerd, a Buchanan; and say, if^ while it 
reproves the low standard of piety prevalent among us, it 
does not also evince, what will be the result of the 
general difiunon of this knowledge among the rising ge- 
Deration P 



NOTE IV.T^Page 849. 

That the reli^on of thd blessed Jesus has not taken 
the sweep, of it larger drcle, se^s but in unuk>n with the 
majestic march of our God, throughout all the steps of 
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mm^s lestoradon to Uiw; aad fiom thit we may «rg;ae, 
how malignant is the oSenee, and how deqp b the woundl 
of man^s rebellion. Nearly two thousand years * revolw* 
ed> with only one reviving promise, on which expectA* 
tioQ could repose ; and during that interval the delu^^e 
descended, which sw^ the descendants of the first 
transgressors from the earth. Moie than nine addition^ 
centuries f revdved, before a copious supply of propke- 
ciei imparted an idea of the nature, the character. Or 
the offices, of the Redeemer. Four more centuries slowly 
ar^t away, before Isaiah'^s harp struck its melodious ac-^ 
cents. And when the last blast of the prophetic trunqpat 
was blown, did our Restorer to bliss immediately aj^pear P 
Xfo — four hundred years elapsed, and not one ray of 
li^t ^ded the dark horizon. 

Those best acquainted with the Ustory of the chmrcb, 
and of the world, know, that, though socie^ has not yet 
allowed the full developement of the benign and heavenly 
influences of the CImstian religion, it has at least auffi- 
dently operated to show, thsQt a grand scheme is cany- 
ing on, the parts of which have a mutual reference, die 
one to the other. 

The Christian religion has triuo^ed over those 
practices, customs, and institutions, which, befiHre its 
light arose, darkened the character of man. It haa soft- 
ened the horrors of war, and has alleviated the treat- 
ment of prisoners. The severe and marked d^^ation, 
stamped on the tender sex, because *< Eve was first in 
die transgression,^ is removed by vurtue of the Redeemer, 
who has appeared to restore her to pristine purity; and 

^ From tbe fidl to the time «f Afarahaa> 
t.iTroai Aboham to I>md« 



thai weRffotky wUch thus Biiiiks upon her, diellen lier 
oAfiring by aboliahbg the cnid practiee of expoeing 
infiwribB. It has put a slop to the combat fj( gkdiaton, 
tbe favourite and barfaanHis anuiaemeiit of the Romans. 
It has banished the impure customs, that disgraced the 
^HTorship of the pagan deities, as well as totally extin- 
guished the worship itself. It has abridged the labours of 
the mass of mankind, and procured for them one happy 
day in seven for the enjoyment of repose, and attention 
to the exercises of public devotion. I^ has occasioned es» 
taUishments for the rdief of sickness and poverty, and 
the maintenance of helpless infimcy and decreet* old age. 
It has triumphed over the slavery, that prevailed in 
every part of the Roman empire, and pursues its glorious 
progress in the diminution of misery and oppression 
throu^out the world. 

In Hindostan, the native begins to be ashamed of hit 
superstition, and the mild influences of the Christian 
religion, slune on the temple of Mecca. 

In Persia also, and in China, the knowledge of die 
BtUe b spreading. In Ceylon, and Travancore, in New 
Holland, in New Zealand, and in Africa, Christian 
teachers are encouraged. And it is well known, how 
long and how sincerely the Christian reUgion has shed its 
benign and heavenly influence in America. Those, who 
are dissatisfied, or astonished at the slow progress of 
pure and vital Christianity, certainly take a partial view 
of the operadons of the Deity. As there is space enouf^ 
in Creadon for the developement of that grand exhibidon 
of creadve energy, which it has been one object of this 
work to present to the youthful mind; so there is time 
enough in duration^ for the developement of that glorious 
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plan irfuch the Bibb exhiUts to our view. Thorefim, 
6a the one hand, I wouUinge to increasing activity^ and, 
on the other, I woald supplicate a patient surrender of 
our opinions, to the superior views and plans of the 
Deitj. 
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